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Air break 
Starters 


for high voltage motors 


This new air break contactor—around which Allen-Bradley has developed a 
complete line of high voltage starters—is designed to match your toughest 
applications. It solenoid design—with only one moving 
part—that has made Allen-Bradley low voltage starters universally recognized 


features the same 


for their tremendous operating life. 


These new contactors are available in full voltage and reduced voltage starters 
nonreversing or reversing—for squirrel cage, part winding, slip ring, and 
motors up to 1500 hp, 2300 volts; 2500 hp, 4600 volts. All 

equipped with current limiting fuses and have an interrupting 

capacity of 150,000 kva at 2300 volts and 250,000 kva at 4600 volts. 


synchronous 


Starters are 


It will pay you to investigate these quality starters. Complete information is 


contained in Publication 6080... please send for your copy, today. 


Only One Moving Part. 
Simple solenoid design elimi- 
nates trouble-causing pins, 


pivots, 


Allen-Bradley Co. 
1301 S. First St. 
Milwaukee 4, Wis. 


and flexible jumpers. 


Double Break Contacts of 
silver alloy never need main- 
tenance. Vertical motion as- 
sures uniform contact pressures. 


In Canada: Allen-Bradley Canada Ltd. 


Galt, Ontario 


Easy Access from Front. 
Crossbar and contacts remov- 
able from front, without special 
tools, for easy inspection. 


MOTOR 





Bulletin 966 high voltage air 
breok, ocross-the-line synchro- 
nous motor starter in NEMA 
Type | enclosure. 


Faster Arc Suppression. 
New blowout design and novel 
arc chute. Chutes are moided 
from an arc resistant material. 
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12kv giant goes under. San Diego Gas & Electric installed this 3,900-foot 
submarine cable across San Diego Bay in a fast and trouble-free operation. The 
new 12kv, 3/c, 500,000 CM cable is 41% inches in diameter with Okolite rubber 
insulation, copper shielding tapes and steel armor. 


Cable laying time: half an hour flat! 
Okolite used for pre-tested dependability 


The problem was to obtain maximum 
dependability in the new submarine 
cable laid under San Diego Bay to 
handle increased power needs in the 
busy Coronado area. In submarine 
cable, of course, dependability is 
doubly important with the rough 
service cable gets and the complicated 
and expensive operation required to 
lay a cable or remove it in case of 
trouble. 

To insure this dependability, engi- 
neers from San Diego Gas and Electric 
chose pre-tested Okolite-insulated 
cable... and took advantage of three 
sound standards for evaluating antici- 
pated cable service 


1. Time—High-voltage Okolite- 
insulated cables have a service record 
of more than 30 years ...on land as 
well-as in tough, underwater services, 
where a case of trouble can run into 
thousands of dollars. 


2. Engineering—Okonite engineers’ 
know-how pays off in every stage of 
cable purchase and installation: from 
designing the best construction possible 
to speeding installation, as in San 
Diego’s case, with Okonite-designed 
reel frames, lifting beams ond other 
cable-handling equipment. 


3. Inch-by-Inch Inspection— Okonite 
now provides built-in life insurance 
for every strip-insulated, high-voltage 
cable through the use of its exclusive 


development, the "Gooding Test Train.” 
This electronic testing equipment, which 
scans every inch of the cable, can pick 
out the most minute imperfection—im- 
possible to detect by any standard 
test method—that might shorten cable 
life after it’s placed in service. 


These are three good reasons for you 
to specify Okolite for your vital high- 
voltage circuits. Whatever your cable 
needs, when you talk to Okonite, you 
get unprejudiced recommendations 
because Okonite, and on/y Okonite, 
makes cable by all four insulating 
methods: strip... dip... extrusion 
... taping. The Okonite Company, 
Passaic, New Jersey. 


* 
where there’s electrical power... there’s OKONITE CABLE 
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This 16-Foot Butterfly Valve Illus- 
trates the type of work which New- 
port News takes in stride. Newport 
News built 3 such valves, each 
weighing 446,000 Ibs., for the Ross 
Power Plant, Skagit Project, De- 
partment of Light, City of Seattle, 
Washington. Designed for a water 
flow of 3,620 cu. ft. per sec., and a 
hydrostatic pressure of 290 psi., 
these valves were shop tested by 
Newport News at 450 psi. They are 
hydraulically operated with oil at 
1,500 psi. pressure. Shop tests assure 
speedy, trouble-free assembly of 
Newport News built equipment, on 
the site. 


The TEST of a TITAN 


Here is one of the largest high head butterfly valves ever built, 
undergoing a shop test at Newport News. If you had an 
opportunity to follow this unit from start to finish, you would see 
first hand how Newport News produces massive equipment 


economically. For economy is a basic advantage that results from NEWPORT 
Newport News’ high integration of skill and production facilities. 
Large engineering and technical staffs, operating a plant NEWS 


comprising acres of brass, iron and steel foundries, five huge 

machine shops and other extensive fabricating facilities, have made SHIPBUILDING AND 
Newport News one of the world’s largest producers of hydraulic DRY DOCK COMPANY 
turbines, valves, gates, penstocks and other essential equipment... Newport News, Virginia 





both standard and special in design. 


Let us bid on your equipment. Write us today for your copy of 


“Water Power Equipment.” 
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WHY BUY 
VENTILATED BUS DUCT 
WHEN— ; 


Square D TOTALLY ENCLOSED Duct" 


mounts in any position without de-rating 





—and costs no more = 
arta cit How Square D 
Square D totally enclosed low-impedance bus TELESCOPIC JOINTS 


duct mounts in any position without de-rating, be- provide simpler installation 
cause it doesn’t need ventilation. Moreover, you 
can have all the advantages of totally enclosed duct 
without the price penalty of a “special,”’ because 
all Square D low-impedance bus duct is totally en- 
closed. Square D feed-in duct has no ventilation 
holes, is protected from physical damage and dust 


. P , Each run of Square D totally enclosed alu- 
accumulation. It’s smaller than ventilated duct by miuntn lasibte, desks ateinned. wtth-ene 


as much as 50%. Doesn’t it make sense, when buy- telescopic joint. Because these joints are in- 
ing low-impedance duct, to specify a product that finitely adjustable from O to 12 inches, they 


provide complete flexibility when installed 
meets every one of your requirements? Square D in the plant. Any last-minute layout changes 
totally enclosed low-impedance duct costs no more can be corrected on the spot. No need for 
ee + ordering ‘specials’’ with resulting long de- 

why settle for less’ livery. Telescopic elbows, with a 6-inch ad- 
justment in either the flat or edgewise posi- 
tion, are also in stock. 


EC&M weavy inoustey ELECTRICAL EQUIPMENT.JINOW A PART OF THE SQUARE D LINE 


SQUARE J) COMPANY 
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and your high-paid help talks TV 


Stopped because a atic circuits and operating 

elements were not designed on the modular basis, with Cannon 
connect electrical connectors at vital points 

uld have been in seconds or minutes! If only the 

so that essentia 

ontrol and operating system could be 


circuitry had been arran; 
elements of the automatic 
disconnected quickly and complete, operable spare components 
inserted at a moment's notice. The units in trouble could have been 
repaired properly, too, at leisure by trained personnel, at the 
right place, with the right facilities. Production could have gone on 

thousands of man-hours and thousands of dollars saved 
merely by the use of quick-disconnect components 

Are the cont n your electrical or electronic product designed 
on the modular basis? How about your production line? Will minor 


on the modular basis 


failure cause breakdown? Or do you need Cannon Connectors? 
Cannon makes over 27,000 different electrical connectors. If one 
of these does not meet your requirements, we'll design and make 
the electrical connector you need. Write today! Cannon Electric Co 

3208 Humboldt St., Los Angeles 31, Calif. Please refer to Dept. 117. 


Send for explanatory material on how modular designs can save dollars 


Where Reliability for Your Product is Our Constant Goa/ 





CDF Dilecto 
paper-base laminates 
for the workhorse 
insulation jobs 


For everyday mechanical-electrical parts that receive 
tough punishment and must have excellent physical 
and dielectric properties at low cost, the CDF phenoli 
paper-base line is outstanding. 


Economy. CDF paper-base grades machine readily into 
intricate parts. Some are flame-retardant. Others are 
especially adaptable for punching. All are economical 
for the value delivered. 


Fabrication Facilities. CDF has excellent and extensive 
plastics-fabrication facilities for turning out finished 
Dilecto parts to your specifications—better and more 
economically than you can do it yourself. Save the time 
and trouble of intricate fabrication by using CDF’s 


specialized facilities. 


See Sweet's, Electronics Buyers’ Guide, and the other 
directories for the phone number of the CDF sales 
engineer nearest you. Or send us your print or problem 
direct, and we'll return a recommendation of the right 
Dilecto grade for your need 

>DF makes C 
Fibre DF pr 


yF 


crit Sect Ustete eh te ae CONTINENTAL-DIAMOND FIBRE 


A SUBSIDIARY OF THE Akarcht- COMPANY + NEWARK 86. DEL 





Typical Property Values—Dilecto Paper-Base Laminates in Sheet Form 


XX-13 FR 
x-13 xXP.13 F 


XX-13 Frire-retard XXXP-28 
NEMA X NEMA P NEMA XX NEMA 


ant 
XX NEMA XXXP 


Fire tard 


ROCKWELL HARDNESS 101 10 ‘os. a 
TENSILE STRENGTH Iw (1001 

FLEXURAL STRENGTH Iw 

COMPRESSIVE STRENGTH (1000 psi 


WATER ABSORPTION (% in 24 hrs.) 
1/16" thickness 


MAXIMUM CONTINUOUS OPERATING 
TEMPERATURE (¢ 


DIELECTRIC STRENGTH perp 
lam. (VPM) 


DIELECTRIC STRENGTH paralle 


am. (Kv.) 
DISSIPATION FACTOR 
DIELECTRIC CONSTANT 
ARC-RESISTANCE (seconds 


INSULATION RESISTANCE (megohms ) l, 1,000 600,000 
ASTM D-257, Fig. 3 


AIEE insulation class 
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CENTRAL STATION BATTERY 
Grand River Dam Authority 
— Miami, Oklahoma 


* U. s. pat 


The Original NICKEL CADMIUM BATTERY 


| 
SWITCHGEAR | YOU MUST INVESTIGATE — THERE IS A DIFFERENCE 


TRIPPING 
AND CLOSING Where high discharge current is necessary for only a fraction of a second (3 to 30 
cycles — a cycle is 1/60 of a second). Many years of guaranteed service are assured. 





CRANKING Where high current breakaway is required for cranking either the largest Diesel 

ENGINES Locomotives or the smallest Engines —— NIFE Batteries are ideal because they can 
deliver high loads with no buckling of plates, no shedding of material and with 
life expectancy that is much more than those presently used 





RAILROAD Where railroads need sure guaranteed power for Engine Starting, Caboose Power, 
APPLICATIONS Communications and Signalling — NIFE Batteries are standard in most countries, 
because they can be ‘Deep Cycled’ with proven reliability. 





EMERGENCY 


POWER AND Where a Battery is required to deliver sure power in heat or cold, be immune to 
SUPERVISORY excessive discharges and short circuits, have a low voltage drop over the entire 
CONTROL range, with no corrosive gases— A NIFE Battery must be selected. 


e 





SREB FOR, 
é nate FOR 
MINIATURE Where a Big Wallop-Small Package is required NIFE Batteries are available from 
APPLICATIONS 1/3 Ampere Hour and up with visible plastic cell containers. Will deliver 25 times 
z rated Capacity — Instantaneous current and 12 times for 1 minute. 


MA 





NIFE INCORPORATED 


COPIAGUE, L.l. e¢ NEW YORK, U.S.A. 
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~ micro- 
luctors Was created. 
transistor, a versatile 


e possibile 


jepnony, 


In telephony tne 


yrecedente ity. This w the Direct Distance 
ained by growing large single cr —and cre called 


ing the “zone refining ‘nn . I ily them anotner. 


For Bell System communications, the transistor 


has made possible advances which would have been 


impossibDie or impractical a brief decade ago. 


0 years of 


ll Labs research and development. 


BELL TELEPHONE LABORATORIES 


WORLD CENTER OF IMMUNICATIONS RESEARCH AND DEVELOPMENT 


June 1958 





New Roeclamp’ with Roeplastic’ Cable 


Costs 60% Less than Self-Supporting ~ 
Cables, Minimizes Tree Problems, 
Installs with Ease, 
Looks Better! 








New Roebling ROEPLASTIC Cable with 
ROECLAMP requires only one foot of clear- 
ance through trees! Note improved, compact 
oppecrance. No crossarms are needed. 


Designed for Skv systems (2400/4160Y and 4800 
v delta) and 8kv systems (4800/8320Y and 7200 
v delta), the Roebling Aerial Spaced Cable 
actually costs 60% less than conventional self- 
supporting cables. It provides a neat, compact 
appearance, improved voltage regulation, higher 
current-carrying Capacity, and positive phase iden- 
tification. 

Up to three conductors can be carried by 
ROECLAMPS, which are suspended from a strong 
messenger. The messenger also provides protec- 


greater number of finer strands for extra flexibility. 
Standard insulation is extruded ROEPLASTIC 
P-11R7 (other extruded insulations available). 
ROECLAMPS come complete with grommets to fit 
cables and messenger you order. 

Ask your Roebling representative to show you 
the remarkable new ROECLAMP. He'll tell you 
more, too, about the unusual savings and improve- 
ments you can effect, or write Electrical Wire 
Division, John A. Roebling’s Sons Corporation, 
Trenton 2, New Jersey. 


LOA 


tion against lightning and falling limbs. 
Aluminum conductors come in 17 standard sizes 
and strand constructions, and are made with a 


One motion and ROECLAMP is on mes- 
senger and ready to receive conductors. 
Phase changes and repairs do not neces- 
sitate removal of clamp. ROECLAMP 
comes complete with grommets to fii 
messenger and conductors you order. 


Note how easily conductors drop into 
place. Installation is measured in sec- 
onds, even with “boxing gloves’’ on. 
ROECLAMP is Plexiglas’, tests to over 
1000-lb. breaking strength, offers out- 
standing weather resistance, best pos 
sible electrical properties. 
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ROE BLIincG «3 


ae me 
Branch Offices in Principol Cities @ 
Subsidiory of The Colorado Fuel and iron Corporotion 


é Me ’ Roeclamp has unit construction... installs in seconds— without tools! 


% 


Core” 


35 ROECLAMPS are required every 1000 
feef. Installation is completed by hand- 
tightening of nut. Not even a screw driver 


is required! 
*Pat. pending 
tReg. T.M.—Rohm & Hoas Co 
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KNOW - DO 
PROTECTIVE SYSTEM OPERATED 


HAMILTON 
WATCH COMPANY 


HATHAWAY 
INSTRUMENT DIVISION 


5800 E. Jewell Ave., Denver 22, Colo. 


ESS-HOW YOUR 


with the HAMILTON AUTOMATIC OSCILLOGRAPH, RS-9 THIRTY 


. provides proof of sequence of relay and breaker operation.. 
a permanent, accurate record of what happens when a fault occurs. 


is 


slow acting 


faulty equipment before 
costly down-time. 
The RS-9 Thirty stands by 


monitoring 


-9 Peuneeus 


your system with as many as ake developer, SD-10 


Te: HAMILTON WATCH COMPANY 

Hathaway Instrument Divisios. — 5800 East Jeweil Ave., Denver, Colo. 
Gentlemen: 

ne ae ne er ee ee 


Send for an actual chart 
recorded by an RS-9 
Oscillogrcph. See for 
yourself how easily the 
chart can be analyzed. 
Mail the coupon TODAY. 
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To simplify application, S&C has now provided 
symmetrical ratings for its distribution cutouts. 


These new symmetrical ratings are provided because 
asymmetrical ratings are based on total available 
short-circuit current of the circuit, including the DC 
component. The asymmetrical ratings furnish a uni- 
form, standardized measure of cutout performance, 
but they cannot, of course, be used directly in match- 
ing cutouts to system short-circuit calculations which 
yield symmetrical values. 


The new symmetrical ratings bridge the gap and 
eliminate the possibility of ‘‘underprotecting’’ the 
system with a cutout of inadequate interrupting 
capacity, or “‘overprotecting”’’ with a cutout of un- 
nec essarily high interrupting capacity. 


To arrive at a nominal set of symmetrical ratings, 
specific X /R ratios are assumed for the Heavy Duty 
XS and the Extra Heavy Duty XS,—8 and 12 
respectively—typical of the conditions at locations 
where each of these cutouts is applied (see table 
at right 


To enable the distribution engineer to take advan- 
tage of more favorable conditions—that is, where the 
X/R may be lower—special adjustment curves 
shown to the right) are provided. These curves 
indicate the symmetrical interrupting ratings of the 
XS at other X/R ratios. (Those at 0 are the actual 
asymmetrical interrupting capacities of the XS 
which may differ from the nominal asymmetrical 
ratings per NEMA standards. 


For further information, write for Descriptive Bul- 
letin 511— providing full data on the XS Cutout—to 
S&C Electric Company, 4427 Ravenswood Ave., 
Chicago 40, Ill. In Canada: S&C Electric Canada, 
Ltd., 8 Vansco Road, Toronto 14, Ontario. 


RMS Amperes—Symmetrical 


50/60 Cycle Short-Circuit “Nominal” 
Interrupting Ratings 





Amperes, RMS 





Heavy Duty 
—e 


Extra Heavy Duty 
were 





Asym- 
metrical 


Sym- 
metrical 


Asym- 
metrical 


Sym- 
metrical 





5000 


4000 


12000 


8000 








4000 











10000 
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Adjustment Curves fot Symmetrical Interrupting 
Ratings of XS Cutouts at various X/R Ratios. 


Heavy Duty 
XS Cutout 


Duty 








Fractional Hp brushes need evaluation ? 


Pal [TEsTING LABORATORY 


NATIONAL CARBON’S testing laboratory 


can help improve your small motor performance! 


Selection of brush grades for are constantly testing all sizes and grades of small 
fractional horsepower mo- brushes, solving customer’s fractional horsepower 
tors is not easy. Often, ex- brush problems, and perfecting new designs for longer 
haustive tests are necessary brush life and minimum commutator wear. 

to assure efficient motor per- For details on how you can have brush tests con- 
formance in actual service ducted on your equipment, call your “National” Car- 
National Carbon Company offers expanded labora- bon Brush Man today, or write National Carbon 
tory facilities for the scientific selection of fractional Company, Division of Union Carbide Corporation, 
horsepower brush grades. Here, skilled technicians 30 East 42nd Street, New York 17, N. Y. 


TESTING LABORATORY 


ei Site). | 
National”, ""N" and Shield Device, and “Union Carbide” are registered trade-marks of Union Carbide Corporation CARBIDE 
NATIONAL CARBON COMPANY : Division of Union Carbide Corporation - 30 East 42nd Street, New York 17, N.Y. 
Sales Offices: Atlanta, Chicago, Dallas, Kansas City, Los Angeles, New York, Pittsburgh, San Francisco. In Canada: Union Carbide Canada Limited, Toronto. 
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1250 Watts of Rectified Power 
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J-2 (ACTUAL SIZE) 
@e 
€ 


@ Low Current Densit 
y Another result of continuous PROGRESSIVE research and develop- 


ment at Tarzian’s, the J series Silicon Rectifiers offer a wide range of 
ratings. Small size and low, low cost allow the use of this series in even 
the most competitive applications. Let competent Tarzian power 
conversion engineers consider your application or send for additional 


@ Axial Leads (Jj-1 Series) information. 


@ Stud Mounting (J-2 Series) SPECIFICATIONS - 
___ W1Electrical Ratings __ J 2 Electrical Ratings” 
} Mox Current Ratings—Amperes Mor Current Rotings—Amperes 


Peck Mox ox Peck Mex 


@ Low Cost 


® High Efficiency 


Mos 
as) ee . x current , cT Moz. 0 C | Recurrent 
s nverse | RMS a $ nverse RMS |” * Pook 
Type | Volts ts To60 | yoo ; Type} Volts Volts’ To59 ¢ 100 c 
a rs 
r- - 7 : r r- . r- r- <n 


rkes 
Ele4t-l1e 


Dimensions 


iNED COPPER me 
| 


: r ee ee 
‘ 
RECTIFIER DIVISION Eien | f aerate 


_—_— 


| } | 
i et pe i ey 


In Caneda: 700 Weston Rd., Toronte 9, Tel. Rogers 2-7535 » Export: Ad Auriema, Inc., New York City 
















NATIONAL ‘Improvement’ Saved 
This Motor from the Scrap Heap 


~ 


The motor shown above is one of three which pow- 
1 > r > re ] y ~] a 

ered bridge cranes on an ore unloading dock. After { 

years of operation it was obvious that these motors 


‘ } 7 ell atatan mniest — 
had reached the point where complete rebuilding 














would be required to insure continued service 4 ee gee 
” A»S a ict a Gili iili, Jvo- 
The motor manufacturer considered the design ment’ de more efficient in their 
obsolete and replacement parts were not available performance 1 less costly to operate and maintain 
But to replace the motors would have been extreme- The peak of the redesigned units 
ly expensive. Not only would new motors have been is on t 6000 amperes as compared to 
required, but the existing crane structure would have SUUU rebuilding. And prac- 
had to be modified to accommodate them. tically all of the part required for maintenance 
e standard stock items 
National undertook not rely to repair the 
motors but to redesign and moderni m. Work 


This case is typical of National repair service. 

Improvement, not merely repair, is always the ob- 

| design and manufacture of new commu- iective. For details on how National redesign in- 
tators genuity can help you solve your tough electrical 

2. design and winding of new heavy duty maintenance problems, just call your nearby Na- 
fields tional field engineer or drop us a line. 


JATIONAL KLECTRIC (OIL ROUT Aa ~*~ 


done included: 


COLUMBUS 16, OHIO, U.S. A. 





ELECTRICAL ENGINEERS: MAKERS OF ELECTRICAL COILS AND INSULATION— 
REDESIGNING AND REPAIRING OF ROTATING ELECTRICAL MACHINES 
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TYPICAL CAPACITANCE vs TEMPERATURE 


+20 
FUMITE “E” 


+ 
a) 


Seseecs 5 FILMITE “F™ 
0 wae —<—. 


PER CENT CAPACITANCE 
CHANGE FROM 25° C 


ee 
+85 a a tics FILMITE “Gg” 


0 +25 +50 +75 +100 +125 +150 +175 +200 
TEMPERATURE—degrees C 


ee STYRACON (85°C) - FILMITE “E” (150°C) FILMITE “F” (125°C) FILMITE “G" (200°C) 


RATINGS .001 to 1.00 uF .001 to 1.00 uF .001 to 1.00 uF .001 to 1.00 uF 
50 to 600 WVDC 200 to 2500 "WVDC 200 to 600 WVDC 200 to 600 WVDC 





+ 
STYLES tubular metal cases tubular metal cases tubular metal cases tubular metal cases 
screw-neck cases screw-neck cases screw-neck cases screw-neck cases 


drawn metal cases bothtub’ cases drown oval cases 
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f film dielectric Capacitors 
for specialized applications 


Here are four plastic-film dielec- the absolute minimum in capac- CAPACITANCE VS. TEMPERATURE 
tric capacitors now in regular pro- itance change with temperature CHARACTERISTICS of all four types 
duction at Sprague: is a must and relatively large ca- of film capacitors are compared in 
pacitance values are used. These the chart above for the benefit of 
STYRACON CAPAcIToRs find wide capacitors typically will be within the circuit designer. 
pplication in laboratory equip- 005% of their 25°C value from , , ’ 
and in industrial controls ~10°C to+85°C. They may be ALL SPRAGUE FILM CaPacitTors 
‘e their low dielectric hyster- used up to 125°C where greater are designed to have positive 
low ‘“‘soa k’ _ high insula capacitance excursion is tolerable. electrical contact between leads 
tion resistance, high ‘ ‘Q”’, low anc and electrodes, even at low oper- 
linear temperature coefficient of FILMITE ““G” CAPACITORS have ating voltages. 
capacitance are of great value. the highest temperature rating of Write For 
any organic dielectric. They may oe Sepen . 
Fi. MITE ‘“‘E”’ CAPACITORS are be used up to 200°C! All units are 
general-purpose capacitors for use __ nickel-plated to withstand high 
up to 150°C where capacitance temperature corrosion. They also Sprague Electric Co., Technical 
stability with temperature is of have the highest insulation resist- Literature Section, 321 Marshall 
secondary importance. They are ance, the lowest dielectric hys- Street, North Adams, Mass. 
also used at lower temperatures teresis, and the lowest dissipa- 
where very high insulation resist- tion factor of any capacitor made 
ance is a prime requirement. so that they are often used at 


lower temperatures which are , ® 
FILMITE “F’’ CAPACITORS are in- above the 85°C limit of the lower- 
tended for use in circuits where cost Styracon Capacitors. j 


the mark of reliability 


ENGINEERING BUL- 
LETINS on the Sprague plastic-film 
capacitors in which you’re inter- 
ested. Address your letter to 


SPRAGUE COMPONENTS: 
CAPACITORS + RESISTORS + MAGNETIC COMPONENTS + TRANSISTORS «+ INTERFERENCE 
FILTERS + PULSE NETWORKS + HIGH TEMPERATURE MAGNET WIRE + PRINTED CIRCUITS 
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Electrical Engineering Education 


and Research in the USSR 


P. A. ABETTI G. F. LINCKS 


MEMBER AIFF FELLOW AIRE 
In this second and concluding article, the authors tion and research. Sor ven expressed 
survey the research facilities and note the ex- 
treme importance the USSR places on electrical 
engineering research and scientific education of 

the populace as a whole 


Part I1l—Research 


LECTRICAL ENGINEERING 
prominent piace in the et 
Lenin’s most f 
n the first page 
gineering jour! 
ism is the powe 
he whole country 
Russia goes back 
y, when Russi 
ortant contributions 
ontemporary Soviet 
this tradition 
ent to the left 
unded in the 
l ransactions 
584) and from 
voted to Russia 
ical engineers 
significance of the 
ited to it by the 
World War II, Sov 
behind its counte 
countries, but tremend 
the last 10 years 
country to achieve 
power at 400 kv, 
the world. (The Swed 
952, the Soviet ir 
the end of 1957 
voltage of the I 
from 400 to 500 k\ 
will have operating 
the world. The engi 
echnical Commissio: 
irticularly by tl 


; naded 
expended 


> Inte 
SSR 
omy and maximum power availabil 


In 1956. the tota energy generated 


USSR 


concern t 





KOMMYHHSM—9TO ECTb COBETCKAR BAACTe ma A 
NMOC SAEKTPHOXKAUMA BCEM CTPAHBI (Hemmn) 
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1957 
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OPFAH AKAZEMMK HAYK CCCP, MAHKCTEPCTBA SNEKTPOCTAHLMM CCCP 
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HpkyTckaa rHiposeKTpocTasuHA 


Hux. 5. 3. YMAHCKHA, ane. H. H. OENOTOB 
a uns. H. M. YAJHIAZE 


Mocxoscxoe omdesenue Tudposnepzonpoexma 


B nexa6pe 1956 r. sctynana B mycKoBoA nepxor 
MpkyTckaa rusposekTpoctanuua—nepsenen Anrap- 
ckOro KaCKafla. STHM HavaTO HCNOAb3OBaHHe OFpOM- 
HBX NOTCHUMabHNX THAPOSHepreTHyecKHX PecypcosB 
p. Axrapbl, MpeBOCXOZAWHX CYMMAPHbie 3anacbl 
rHposHeprHH TaKHX YeTHpex pek Esponeficxoi 
yactu Copetcxoro Cows3a, kak Bosra, Kama, Jinenp 
# Jlon. 

Ozepo Bafikan mpHHHMaeT Ha ce6a BOAH Gonee 
wem 300 Dex. a 2aeT Ha¥anO TOMbKO OZHOA pexe — 


oe %. 


O6HIMHEI H He MOXOXKH Ha KOMMOHOBKY H COCTaB ¢O- 
OpyxKeHHA, HanpHMep, TaKHX THA~pOy370B, Kak 
Toppxosckuwa, Llep6axoscxui wu KyA6mumescxua. 
Oco6eHHOCTbIO ABAMETCA OTCYTCTBHE B COCTaBe ero 
coopyxKeHHA GeTOHHOA BoZOCAHBHOM naoTHH. Ha- 
nop co3faeTtca mpaso- H JeBoGepexKHOA rayxHMB 
3@MIAHBIMH IWIOTHHaMH, @ TaKxKe 3aHHem rHApo- 
QJI€KTPOCT@HILHH, PaCMOAOMKeHHBIM B CTBOPe C ykKa- 
3aHHHMH MOTHHAMH B PyCJOBOM YaCTH PpeKH y Ae 
Boro Gepera. 


Frontispiece of the journal Electricity (Elektrichestvo) showing quotation from Lenin (A) 


and the year in which the journal was founded (B) 


3 of United States generation) 
hydro. At 
Soviet 


kwh (approximately | 


of which 859, was fuel and 15% present, 


generation doubles every 5 years in the Union 


ts compared to every 10 years in the United States. 
The USSR 


vhich, because of the difficult construction problems 


has enormous water power! resources 


have not been developed as fast as fuel burning genera 
tion. Rapid progress has been made since World War II 

harnessing the I uropean rivers 
and others \ start 


3y 1960, 18.5% 


Dnieper, Volga, Don, 
the 
of Soviet generation will 


Dniester, has been made on 
Siberian rivers. 
be hydro. Some typical capacities of hydroelectric sta 


Bratsk- 


+ largest 


Stalingrad—2,300 megawatts (mw), 
Krasnoyarsk- The 


rivers in Siberia will have a capacity of 35 million kw, 


tions ar\re 
5,600 mw, and 1,000 mw. 
ind produce 200 billion kw-hr per year. The generators 
at Bratsk will be rated at 200,000 kw each; and at Kras 
novarsk 285,000 kw each. 

The USSR expects to place the first section of a large 
atomic power plant in service in 1960. This section, 
rated 420,000 kw, consists of 2 nuclear reactors feeding 
60,000 to 70,000 kw steam turbines. After 1960, atomic 
power will have an increasingly important place in the 


Soviet Union’s electric generation. 


{betti, Lincks 


Education and Research in the 


Proof of the conviction of USSR engineers that the 
regional grids must be linked into a single grid is found 


} 


in the tremendous scale of their ehv transmission ad 


vanced development work. There are conflicting views 
in Soviet engineering circles regarding a-c versus d- 
transmission, but they all agree that ehv transmission 
is a vital necessity for the future development of the 
Soviet economy. They also agree that the only wavy t 
find out is by extensive theoretical and laboratory re 
search and by actually building and operating extensive 


Kuibi 


was operated for a 


Thus, for instance, the 
100-ky 
certain period at voltages near 500 kv, before the deci 
100-kv grid to 500 


kv. Similarly, the 280-mile link between Stalingrad and 


ehv transmission systems 


shev—Moscow 540-mile line 


sion was reached to convert all of the 


the Donbass in this a-c grid will be built for 2 x 400 kv 
d-c. Soviet engineers recognize that this will cost several 
per cent higher than if it were built for a-c, but feel that 
the operating experience they will gain will be definitely 
worth this additional expense in view of the final deci- 
sion to be made for the aforementioned single power 
grid, which most probably will require the highest trans- 
mission voltages in the world (up to 650 kv a-c and 
2 x 500 kv d-c, or maybe even higher). 
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There are at least 20 institutions working on the 


planning, investigation, and development of the Soviet 


a-c and d-c ehv systems. Some of the most important 


visited by one of the authors, will be described 
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From Operating Experience History 
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cussions, a chronicle of electrical engineering meetings, 


summary of articles appearing in other 


roreign ind a 


engineering 


mostly mostly 


bibliography 


journals 
USSR). General! spe aking, the quality of its contents 
j j 


is quite good, with a tendency toward academic contri 
[here are practically no advertisements in its 


The 
published by 


butions 
96 pages per number and no commercial articles 
electrical journals 


other engineering 
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located in 


were presented and discussed. The 


by M P 


and the 


Leningrad Politechnical In- 


Tasks of 


Kostenko, of the 
stitute Academy of Sciences, on “The 
Industrial and Research Organizations 
Electrical 
He declared that Soviet industry must be able to 


generators and 


the Design 
Transmission 


build 


the Field of Long-Distance 
(1) hydroelectric turbogenerators rated 
300 megavolt-amperes (mva) in a single unit, (2) trans 
formers and autotransformers rated 300 mva, 600-650 kv 


3) circuit breakers rated to interrupt 20,000 to 25,000 
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Glossary of Names in Fig. 2 
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party legislative and administrative branches of govern- 
ment. 
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Goelro. State Commission for Electrification of Russia (plian- 
ning board) 

Ministry of (Electrical) Power Stations. In charge of all elec- 
trical power stations and systems 


Ministry of Electrical Industry. In charge of electrical power 





RESEARCH ON 
400 - 500 KV AC | 
POWER SYSTEMS | 


| | MOSCOW - KASHIRA 
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equipment manufacturing industry 

Moscow Power Institute. Engineering college 
Other Institutes: Engineering colleges 

Lenin Polytechnical Institute. Engineering college 
Various Research Institutes. Those involved in electrical re- 
search projects 





Fig. 2. Possible organization of research activities in the extrahigh-voltage field 


mva at 600-650 kv, (4) all other apparatus required for 
terminal stations and transmission lines at 600-650 kv. 


Phe 


models to study the problems of operation of long- 


speaker also discussed the use of electrodvnamik 


distance transmission systems 


RESEARCH INSTITUTES 


ALL-UNION ELECTRICAL ENGINEERING INSTITUTE 
1921 by 
Lenin, and is the forerunner of all research institutes 
USSR. Most of the 15 


from the original Moscow 


[HE 


Moscow)* was founded in direct order of 


in the branch institutes that 


grew 


dependent. 


Institute are now in 

Ihe function of training engineers was discussed in 
Part I of this article.t The Institute has awarded over 
100 advanced degrees in the past 20 years and currently 
has 40 engineers doing postgraduate work 


Research activities of the Moscow Institute include 


1) high voltage power equipment, including switch 
gear and arresters, (2) high voltage power rectifier equip 
ment (400 to 800 kv), (3) pumpless mercury arc recti 
fiers, (4) trolley and subway drives and controllers, (5) 
semiconductors, (6) insulation materials of all kinds, 
and (7) industrial electronics 

\dvance design for production of power equipment 
up to 500 ky 


tute 


is another activity of the Moscow Insti 
\s in other research institutes, this work involves 
the development and design of electrical equipment, 
the preparation of drawings and specifications and the 
building of 10 or 12 samples. Following this, the draw 
ings and specifications are turned over to the manu 
facturing plant or plants, as designated by the respon 
sible ministry, and the device is produced. In answering 
the question of one of the authors, the manager of the 
All-Union World 


War II that it is necessary to have engineers represent 


Institute said they learned during 
ing the Institute in the manufacturing plants to check 
on the product, to interpret drawings, and to he Ip ovei 
come difficulties. 

The Institute has approximately 600 engineers, 1,000 
clerical people, and 600 manufacturing people, making 
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High Voltage D-C Research Institute, Research and develop- 
ment of high-voltage a-c and d-c systems 

All-Union Electrical (Moscow). Development and 
design of high-voltage apparatus 
Other Research Those 
and design of apparatus 

400- to 500-Kv A-C Power Systems. 550 to 650 mile, 1.5 
million kw commercial lines in operation and being built 
Moscow—Kashira 200-Kv D-C Line. 180 mile, 30,000 kw 
experimental-commercial line 

Stalingrad—Donbass 800-Kyv D-C Project. 800 mile, 750,000 
kw line being developed and constructed for commercial 


Institute 


Institutes. involved in development 


vse 


a total of 2,200. It has good test facilities and is expand 


ing very rapidly. Its size, within the next 3 to 5 years 
doubled 
A new 


being built which will include: (1) An 


/ 


will be 


high-voltage laboratory is in the 


process ol 
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impulse 


providing 


voltage 
generator, 22 meters 2.5 feet) high 7,200 


volts with a capacity of 400 kw pel second: (2) Three 


»9 


transformers in cascade to provide 2.25 million volts at 


normal power frequency of 50 cycles; and (3) A 50-foot 


square, 19-foot deep tank, and a 13.5 foot round tank 
(oil filled or evacuated) for general test purposes and 


for tests under controlled pressure and 


} 


si1ae 


te mperaturt 
conditions. Glass windows in the permit observing 


the test equipment. A comparison between these fa 
cilities and those presently available in the Pittsheld 
Laboratory of the General Electric Company, among 
the largest in the world, is shown in Fig. 3 

On the other hand, the present high current inte! 
rupting test for switchgear, etc., has only a 1,000 micro 
farad bank of capacitors and 1s capable of giving 50,000 
amperes at 50 kv. Other countries use 50-60 cps motor 
generator sets. Soviet engineers recognize the limita 
tions of such equipment and hope to have adequate 
facilities later 


The Research 


was organized in 1947 to investigate and develop long 


Direct-Current Institute’ (Leningrad 


after long-dis 
100 ky 


higher voltages, as well as the problems relating to 


distance ehy d-c transmission and soon 


tance power transmission for -phase a-c, at and 
interconnection of power systems, both a-c and d-c. 
The Institute at present employs about 600 people 
in Leningrad: 250 scientists and engineers, 200 work 
men, and 150 administrative and clerical personnel. Its 
budget is about 10 million rubles. The Institute com 
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Fig. 3. Comparison between the high-voltage laboratory facilities of 
the Moscow All-Union Institute and the General Electric Company's 
Pittsfield, Mass., facilities. 
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Fig. 4. The 750 kv, 750 kvo transformers for charging the experimenta! 
e-c line at the D-C Research Institute in Leningrod 
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transmission 


operates the 
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highest voltage experi 
Fig. +). It is 


miles long and built for 650 kv, but operated only up 


The Institute 


mental a-c line in the world about 0.6 
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to 600 kv. It is energized by 3 transformers rated 750 
kv, 750 kva each. The line conductors can be changed 
to study different configurations and spacings. At the 
time of the visit, bundle conductors were studied with 
> and 4 subconductors per phase, as in the Soviet 400 kv 
a-c system now in operation, and for the proposed a~« 


lines for 500 kv a-c and 600 ky a-c. 


CONCLUSIONS 


1. The USSR is instilling 


spect for the 


an understanding and re 


scientific approach in all of its people by 


teaching of science, using a high 


pe reentage ol 


class room time, regardless of whether the student wi 


eventually dig ditches or become an engineer. 


2. The 


ing and use of engineers in deve loping and carrying out 


USSR concentrates very heavily on the train 


the present and future 


planned growth of their country 


». Electrification of all the USSR has had a very high 


riority since 1920, and has produced real results in edu 


itional progress, research facilities, and in the creatiot 


of equipment and operating systems that meet USSR 


requireme nts 


$- Education in engineering in the Soviet [ 


niol pro 
i 


vides a basic foundation in the first two or three vears 


then pe aks to a higl leo} oft specialization espe 


wh at comparabie to 


5th vear, 1 
American 


in the 
on-the-job specialization which young 


get in industry after graduation 


9. Soviet educational institutes and universities, re 
ported to be graduating 71,000 engineers, use their facil 


ies for approximately the same number of hours pel 
tates. The 


that in 


lay and months per year as in the United 


ratio of students to teachers is also similar to 
he United States. Thus, it appears the USSR has physi 
il facilities and teachers far in excess of those available 
in the United States, which are presently heavily taxed 


o graduate 25,000 to 30,000 engineers per yea 


6. Capable students are aided in securing a highe 
education in- engineering or other subjects by free or 
low tuition and by being paid a monthly stipend. They 
ire encouraged to study by an extra stipend for high 
orade s and by the advanced position and higher pay at 


tainable after graduation through advanced education. 


USSR in research and edu 


cational institutes are excellent 


Research facilities in the 


Many of their extensive 


facilities for the simulation of a-c and d-c extrahigh 


voltage systems, for instance their unusual miniature 
physical models, are possible only where there is stand- 
irdization such as imposed by their one management 
ind where capital expenditures are government fi 
nanced and do not have to be liquidated by the product 


or users benefited 


8. Krushchev’s 


availability of sufficient engineering personnel to man 


decentralization plan recognizes the 


age development and production activities in decen 


4 


tralized regions and areas, whereas previously a short 
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age of engineers necessitated centralization in Moscow 


and Leningrad 


9. Indoctrination in communist ideology starts with 


boy or girl in the elementary school 


the entrance of the g 
and continues through the whole educational period 


Knowled | 


of and loyalty to this id 
ior entrance 


in the USSR 


10. The 
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into the higher positions of re 
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people of the United States 
that in the future 
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Missile Testing Inductance Coil 


\ huge inductance coil design 


nghouse Electric Corporation's 
Sharon, Pa., is now being used t 


] 1 ’ 
lectric-arc tunnel! tor testing n 


T} | il hat j 
ne Coll tS similar to that used ia 


reactor, except for the vast difference in size 


normal current-limiting reactor Is 


three 500-mcm cables, this coil is 


850-mcm cables in parallel. The hug 
| 


inches in diameter, as compa! 


i 


d to approximately 


inches for a current-limiting reactor 


} 


Energy is stored in the coil when its field is built up 


by a d-c source; the arc chamber circuit is closed at this 


time. Contacts in series with the coil are then opened 
An arc Is produced in the « hamber by the instantaneous 


This 


and raises 


collapse of the strong magnetic field in the coil 
heats the air in the arc chamber to 40,000 I 
the pressure to 30,000 psi. The plastic seal vaporizes 
releasing a blast of hot gas which rushes through the 
test section and into the vacuum chamber at the in 
credible speed of 32,400 mph 

The coil, the 


Hotshot II in the 


Tunnel 
Arnold 


Tullahoma 


largest ever built, is part of 


Gas Dvnamics Facility at the 


Engineering Development Center neat 


Hotshot II] 


into many areas of aerodynamics and astronautics here 


Tennessee. will permit advanced research 


tofore restricted in scope such as the problem of re 


entry into the atmosphere of a missile’s earthward 


plunge from space. 
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New Printing Demand Meter 


P. V. TERRY 


rPY HE NEW PRINTING DEMAND METER 
trated in Fig. | \ esigned provide the n 

long life meter whicl wld 1 accurately me 

and permanently record electri n 1 information. 

Accuracy compatibl hat I watt-hour meter 

which acts as 


vyenerator 


associated 


Fig. 2. Accumulotor and governor 
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action w: 


The method finally evolved consists of a ratchet whee 


fastened to one ré accumul 


arm es apement mounted on 


ator gears and a rocking 


the second accumulator 


gear. [he inertial forces resulting as the weighted rock 
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ing arm escapement is caused to ose illate by the ratchet 


whee! keeps the speed of the s 
I I 


bounds 
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[he new printing demand 


been desig1 ed to 


curately than its predecessors, 


article has 


to cost less. In particular, the 


printing demand meter have, 


author, advanced the art 
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Fig. 1. New printing demand meter 
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A General Purpose Selective Signaling 
and Control System 


W. V. K. LARGI 


A description is presented of a selective control 

system that is economically attractive and flex- 

ible enough to permit centralized, fail-safe con- 

trol and supervision of certain facilities of right- 
of-way companies. 


HERE HAS BEEN a continuing and growing 
sire upon the part of Bell System customers for an 
system for multista 


economical selective control 


tion private line service. Interest has been indicated by 
the increasing number of inquiries received from com 
panies in the railroad, pipeline, and power distribution 
fields. These needs, in the past, have been satisfied in 
various ways by the telephone companies. In some cases 
lines have been leased to the commercial companies 
who In turn have applied their own signaling and term! 
nal apparatus. In other cases, lines have been leased and 
the signaling apparatus individually engineered by the 
telephone company. It has become apparent that there 
would be advantages, economic as well as technical, 
both to the customer and to the Bell System, in furnish 
ing for these services an integrated system including 
lines and selective signaling equipment. To meet thes 
needs the SC2 selective control system has been devel 
oped and is now available as a standard Bell System 
offering. 

The general purpose of a selective contro] system is 
to permit an operator or dispatcher at a main or contro] 
station to perform various functions at outlying stations 
by remote control. These functions include the two-way 
operation of powe! switches, circuit breakers, motors 
and valves, and the connection to telemetering devices 
which would otherwise require dispatching a man to th 
remote location. In addition, the system must be capable 
of continuously supervising the status of control and 
alarm devices and maintaining a current record of these 
indications at the main station. 

To satisfy the need for this type of operation, a selec 
tive control system must meet certain requirements 
unique to this type of service. These include the capa- 
bility of operation on a multipoint line with extreme 

fail-safe” reliability, interconnection with special cus 
tomer control devices, and the ability to transmit tele 
metering information. It is desirable that the system be 


compatible with, and able to transmit its signals over, 
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Bell 


graph channels. In addition, the equipment must be a 


any System circuit, including narrow-band tel 
ranged for ease of maintenance on custome! premises 
After an extensive study of the requirements of po 
tential customers and the evaluation of a trial of an ex 
perimental system, the SC2 selective control system has 
been develope d to provide a standard Bell vstem offer 
ing in the field of selective control and supervision. It is 
expected that this system will meet the technical re 


high 


quirements ot a I 
tomers, will be economically attractive, and will be flexi 


percentage ot prospective cus 


ble enough to permit its use for a large m 


services 


CHARACTERISTICS AND FEATURES 


THE SC2 sysTEM, as previously mentioned, provides 


means to permit centralized, fail-safe control and supe! 


vision of certain fas ies right-of-way companies 
The system comprises a main station, where all the ma 
jor complexity of control is centralized, and one or more 
satellite 


relatively simple control o1 stations connecting 


to the customers equipment. A summary is presented of 


the principal characteristics and features of this system 


1. At the main station, selective, decimal, time divi 
sion order codes are used to address and initiate the con 
trol of a plurality of two-state devices located at remote 
points. Two-state functions, such as operating and trip 
ping power switches, opening and closing valves, ete 
are permitted. 

2. Inquiry codes using the same type of signals can be 


sent to determine or check the status of any two-state 


device. 

5. Simple signals are automatically returned from the 
satellite station after either an order or an inquiry to 
indicate the status of remote devices to the main station 

4. A roll call which, periodically or when desired 
makes inquiries of all two-state devices provides a com 
plete check of the status of the network and of all de 
vices in the system. In cases where a remote device op 
erates or releases for reasons other than an order, a roll 
all is automatically started to find the device and to 
alert the main station attendant 

5. The main station exhibits a continuous display of 
the status of all remotely controlled two-state devices. 
Flashing lamps and audible alarms are used to alert the 
attendant when necessary. All keys and lamps at the 
main station are mounted in a console type control po- 
sition. 
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6. The structure of the codes sent from the main sta- 
tion and the checks which the system makes upon these 
codes provides a high degree of system reliability. At the 
main station, all codes are generated by push-button 
operation 


7. The 


types of narrow-band channels. Only one channel is re 


system 1S designed to operate over various 


quired for a system 
8. The system is exceedingly versatile and flexible. It 


is arranged to provide any or all of a wide variety of 


opuonal features which should meet any foreseeable 
custome! requirements 


9. M iintenance ated with the network n ain 


tenance functions ¢ entral ofhce telephone 


graph testboards 


10. Plug-in ur 


/ 


ved 
necting 


celvers 


STOMER’S 
EQUIPMENT 





Fig. 1. Application of the SC2 system to a pipeline 
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edged and the status of all associated devices continu- 
ously supervised: 


1. The satellite could be arranged to encode and 
transmit the acknowledgment and alarm signals. In this 


case, the necessary encoding and sending equipment 


must be provided in every satellite and receiving and 


decoding equipment must be furnished at the main sta 
tion. Also, on multipoint circuits, positive means must 
be provided to ensure that there be no interference 
should two or more satellites attempt to transmit alarm 

indications simultaneously 
2. The 
as required by the 
j 


stations can be made 


satellites may be interrogated periodically o1 
main station. In this case, the satellit 
relatively simple 

red to transmit only a 

indication 


iriv Lor 


proved reliabilit 


tured he same quality stan lards aS that tor all 


3e1l System services 


SYSTEM PLAN AND APPLICATION 


THE MANNER in which the SC2 systems may be ap- 


plied toa pipeline is indicated in Fig. 1. Above the solid 





Fig. 2. Main station control console. 


line is seen the satellite stations along the pipeline with 


the customer's associated pump, pressure, and other 


controls. Below the line are seen the Bell System pro 
vided SC2 main and satellite station equipments which 
ire used to initiate control of, and otherwise exchange 
information with, the customer's control devices 

In addition to the necessary selective signaling trans 
mitting and receiving circuitry, both the main and 
satellite stations are equipped with logic and memory 


I hese 


supervise continuously, the status of all associated cus 


circuits function to initiate control of, and to 
tomer devices. 

Iwo arrangements are provided for passing control 
signals between the SC2 system and the customer control 


The 


pairs ot leads to the customer device \ 


equipment. first provides short closures on two 
momentary 
closure on one pair calls for the active condition of the 
device and a momentary closure on the other pair calls 
for the inactive condition. The second consists of a relay 
per controlled device which is held operated (from the 
the customer device 


$C2 system) for one condition of 


ind released for the other condition 


DETAILED OPERATION 


Control Console. The control console at the main sta 


tion (Fig. 2), is at present arranged for a maximum of 
80 control functions, 60 of which may be for two-state 
devices. This does not represent the maximum capabil 
ity of the system however, as the present circuit design 
will provide for the use of 1,000 three-digit codes. Con 
trol equipment may be employed up to the code ca 
pacity of the system. The consol equipment for each 
two-state device consists of three or four lamps and thre¢ 
nonlocking push-button keys on the face of the console 
(Fig. 3). A red lamp shows the active condition of the 
remote device: a switch is closed, a motor is running, o1 
a valve is open. A green lamp shows the inactive condi- 
tion: an open switch, an idle motor, or a closed valve. 
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One of two keys, when operated, sends out a coded sig- 
nal to place the remote unit in the active condition, the 
other key performs the reverse function by changing the 
condition of a remote unit from active to inactive. In 
either case, the receipt of a coded signal at a remot 
equipment location closes contacts to effect the desired 
customer's equipment 


change. Other contacts on the 


close when the desired operation is complete to s¢ nd an 


Here 


iting lamp 


acknowledgment signal back to the main station 


the receipt of this signal changes the indi 


to show the new condition 


\ third key, when operated, sends out an inquiry 


t 


code requesting the status of the associated equipme nt 


unit. The answer either confirms the condition shown 


by the lighted lamp or changes the lamps to indicate an 
The detection of these changes how 


r} fey 


ever, is placed on a more positive basis than the fore 


unordered change 


going and this operation will be disé ussed in subsequent 


paragraphs 


[he third lamp, amber in color, is lighted if no an 


; 
4 
] 


swer is received in the 12-second interval following the 


transmission of an order o1 inquiry signal 


\ fourth lamp associated with a two-state remote di 


le] ] 


vice is used when that device is of a delayed operating 


type The operation of a line switch or other fast op 
erating unit does not actuate this lamp. However, the 
remote starting of a motor or generator, o1 the ope ning 


take 


is returned from the sat 


or closing of a valve, may several minutes. In al 


cases, an answer to an orde1 


of delaved oy} 


i 


lite within about 6 seconds. In the case 


eration, this answer from the station to the order re 


ceived will merely indicate that the order has beet 


received since several minutes may be required betore 
At the main station, this 


inswe 


change of state occurs 





Fig. 3. Block diagram of control console 
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will light the white lamp in the designation strip as an 
indication that the received at the 
satellite, but completion will be delayed. When the 


order has been 


operation of the customer device at the satellite is com 


pleted, a closure of contacts on the customer unit will 


initiate an exchange of signals between satellite and 


main station which will result in retirement of both the 


former status lamp condition and the white delave 


completion lamp, accompanied by the lighting of the 


status lamp which shows the new condition of the equip 
ment 


In addition to the 


kevs and lamps associated 


| 
remote equipment, a group of common control ke’ 


amps are loc: 
They include 
erated simulta 


busy lan pis li 


a const 


Keys in the 


j 


iudible i 
remaining keys 
ire inv 

direc t 


ind fuse 


Sate 
signals a 
rl short pulse 


1 : 
MilLIsecoOnas 


j 


orae 


remote equip! 


ininvited 


1 , 
pul 
i 


Roll Ca 


to the first 


quiry kev fe 
from the 


stat confirms the lamp dis 


the required change. An then sent out to 


second unit in the roll operation proceeds 
untul answers (or no rep! been received from all 


units in all stations. A roll 1] may be initiated in any 


one ot tour ways 


1. By reception of an uninvited pulse from any satel- 
lite station 
2. By closure of a contact on the program clock where 


roll calls may be set up on any 


interval basis from 15 
minutes to 24 hours 

3. Manual operation of a roll call start key in the 
common key equipment on the console 

4. From the console, 


monitor if provided in the sys 


tem 


In installations where several devices are controlled 


from each of several satellite stations or where a large 
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number of devices are controlled from one satellite, the 
roll call, initiated by the reception of an uninvited 
pulse, is arranged for grouping. That is, the first inquiry 
will determine whether a change has taken place in a 


é has oct 


y 


particulal group ot devices. If no chan 


in that group, it will be passed by and an inqui 
be directed to the next group. Onlv 
} 


lly where a change 


polled individual! 
I 


DOSItIVe answe! 7roup il 


groups ol 


cona 


SC2 
out 
console results in a connecti 


néeter generator at a remote 


same kev operation connects the customer's telem 


Signals from the 


ain station 


} 


signaling channel within a 10-sec« 


sil 


type 
1eterins 
this service. In this, the 


sends out a code to connect a 


telemeter generator to the telemeter circu! 


trol end, th ustomer’s particular telemete1 


connected to th lemeter circuit by the san 


eration. Telemetering will 


key is operated to obtain a reading trom 


continuous unt! 


anotner ren 


} } 


generator. [The coded signals sent out by this second key 


disconnect the first telemeter generator trom the circuit 


and make connection to another generator at the same 


or another remote station. At the same time, a new con 


nection is established in the main station to the same 


or another telemeter receiver as predetermined. 
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MONITORING 
STATION 
SECTION B 


MONITORING 
STATION 
SECTION.A 


y — 2 ——EE 


MAIN 


MAIN 
STATION = 8B) {B23 Bt BS et Cc 


STATION Cl — 


Fig. 4. Block diagram of monitoring circuit 


Direct Control. The SC2 system provides direct con- 
trol arrangements for raising or lowering voltages, par- 
tially opening or closing valves and so forth. A code, 
sent out to a satellite station, sets up a direct connection 
between the signaling line circuit and a driving moto1 
ora stepping device for a rheostat or valve. The answe1 
from the satellite to the main station lights a proceed 
signal lamp to inform the attendant that he has direct 
If the 


ant operates the control key adjacent to the proceed 


control remote unit is motor driven, the attend 


lamp. As a result, the distant motor runs as long as the 
key is held operated without a time limitation or unul 
local limit switches are reached. When the desired set- 
ting has been achieved and the control key is released 
both ends of the SC2 system restore to normal. If the 
remote unit is of a stepping type, the attendant operates 
the key once for each step. There is a limit of about 10 
seconds on this step-control operation after which the 
proceed lamp is retired. This cycle may be repeated 


iunmediately if required. 


Group Codes. In the normal operation of the SC2 sys- 


tem, each satellite two-state device has assigned to it a 
particular set of close and trip codes and it will operate 
only when the correct code is received on the line from 
the main station. There is also available, an optional ar- 
rangement whereby a single group code will initiate the 
simultaneous operation of any number of these same de 
vices at any or all satellite stations. Such an operation 
may be used to stop or start all pumps at once along a 


given section of a pipeline or other similar services. 
Systen Operation The 


the preceding heading of group codes may be required, 


arrangement described under 
if it is desirable, for example, for operational or emer- 
gency reasons that all pumps in a pipeline operation 
be quickly shut down. This system signal can be initi- 
ated by the main station attendant, or by the operation 
of a 


The system signal function can be applied in a sys 


key in any satellite station. 


tem consisting of a single section (a single main station 


and its associated satellite stations) or a system com 


sections in series. In the latter 
link 


gether for the purpose of propagating the system signal 


(Fig. t), 


prised of a number of 


case, a monitor circuit serves to the sections to- 


to all sections 


Monitoring. The display on the main station console 


indicates the current status of all devices associated with 
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a section. Monitoring arrangements are available which 
permit a duplicate of this display to be provided at any 
location desired by the customer. Only one signaling 
channel is required to be directly connected to the SC2 
signaling channel for this purpose. In the monitor 
station as in the main station, no change in status 1s 
indicated until the answer from the customer device 
assures that the change has taken place. 

The equipment required to receive and decode the 
signals for the monitoring display is basically similar to 
that provided in the satellite stations. The monitoring 
station also plays an important part in the systems sig 


nal operation outlined in a multisection installation 
SIGNALING 


Codes. 
from a main Station to 


of a pulse length code 


As stated earlier, the order information sent 
a satellite station is in the form 


(Fig 5). Each digit consists ol 


Fig. 5. Two-digit code 


three short and two long pulses, the relative position 
of the long pulses in the sequence determining the 
numerical value of the code. A two-digit code is shown 
in Fig. 5. Note that the complete two-digit signal con 
sists of a start or preparatory pulse followed by four 
long and six short pulses. In the five pulses following 
the preparatory pulse, the long ones are in positions 








$e 


Positions of Long Pulses 








4 





0 and 2 indicating digit 2. In the second five, the long 


ones are in positions | and 4 for digit 5. Three-digit 


codes consisting of six long and nine short pulses are 


used where the number of operations requires more 


than 100 codes. Table 1 shows the positions of the long 
pulses for each digit 

At the satellite, the receipt of a prepare pulse con- 
ditions the station for the code which follows. The re 
ceiving circuit not only decodes the signal, but also 
checks that there are two and only two long pulses in 
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each group of five and that the total number of pulses 
is correct. Any variation results in no operation at the 
satellite station and a no reply indication at the main 
station 

The pulsing speed, determined for 
may be either 10 or 25 pulses per second. Short pulses 


each installation, 


are either 50 or 20 milliseconds in length depending 


upon the pulsing speed and long pulses are 150 or 60 


The 


code is 0.7 second or | 7 


milliseconds time required to send a two-digit 


) 


seconds for 25 pps and 10 pps 
respectively 
W here 


transmission. In 


desired made for double code 


code 1S 


provision 1s 
orde I 
Ac the 


establishes a preliminary 


this case, a given sent 


out and re peated after a short interval satel lite 


the recepuion of the first code 


path and the reception of the second code, if identical 


with the first, results in the desired operation 


Transmission. Optional arrangements are provided 


which permit the SC2 signals to be transmitted over all 


types of outside plant facilities. These include d-c loops 


narrow-band telegraph channels, tol] type 


signaling 


Only one channel is re- 


quired for an entire $C2 system. Signaling speeds of 


circuits, and voice channels. 


10 or 25 pps are available. Thus, it is possible for the 
customer, by using the 10 pps speed, to sacrifice speed 


for economy where he so desires 


EQUIPMENI 


EQUIPMENT COMPONENTS, relays, resistors, Capacitors 


etc., are of proved reliability in Bell System telephone 
operation 

Ihe equipment for the main, satellite, and monitor 
ing stations for both switching and power 1s mounted 
in 7-foot steel cabinets with doors on front and rear 
Consoles for main control panel and monitoring dis- 


play panel are floor supported cabinets approximately 


4 feet high with sloping face for the control kevs and 
display lamps All equipment units with the exception 
of an auxiliary roll call panel are of plug-in type and 

The 
] 


les for all plug-in units directly associated with 


may be qui kly re placed to facilitate maintenance 


rece 


rt 
ial 


| 
remote control operations are universally wired and 
thus 


provide a high degree of fiexibility. 





Your Next Step 


REGISTRATION 


ae 


Engineering, along with medicine and law, is a 
profession entrusted primarily with responsibili- 
ties incident to activities dealing with the protec- 
tion of life, health, rights, and property. Regis- 
tration of all eligible engineers as Professional 
Engineers is important not only to the individual 
engineer, but also to the prestige of the pro- 
fession. 


N THIS AGE of “sputniks” and at a time when there 
Is grave concern about our scientists and engineers, 


we electrical engineers should do ail in our power 


to help alleviate the situation. Even where required as 


a protection to the public registration asa Protessional 


Engineer will raise the prestige of the engineer as well 
as establish his legal status 

The Engineers’ Council for Professional Deve lopment 
through its Recognition Committee, in a letter from its 


A special article prepared at the request of the AIEE Registration of 
Engineers Committee to further the AIEE policy recommending the regis 
tration of engineers 


A. E. Paige 
is with the University of 


member of the AIEE Registration of Engineers Committee 
Denver, Denver, Colo 


June 1958 


Paige 


Your Next Step—Registration 


PAIGE 


MEMBER 


AIEE 


chairman G. H. O'Sullivan, has proposed the following 


definition of engineering 


Engineering is the profession in which a knowl- 


edge of the mathematical and physical sciences 


gained by study experience, and practice 1s ap- 


plied with judgment to develop ways to utilize 


| 


economically, the materials and forces of nature 


for the progressive well being of mankind.” 


This 


profession and must take its place along with all other 


definition clearly states that engineering is a 
learned groups such as medicine and law. Hence, we as 
engineers should become Registered Professional Engi 
neers the same as the other groups are registerd in their 
respective fields. 

Modern civilization has found it necessary to regulate 
the practice of persons whose activities deal with the 
protection of life, health, rights, and property.’ Engi- 
neering, along with medicine and law, is entrusted pri- 
marily with the responsibility incident to these activi- 
ties. Today, every state, territory, possession, and district 


of the Nation has a statute defining and governing the 


49] 





of engineering. From the time the first engi When you entered college as a freshman in electrical 

ring registration law was passed in Wyoming in 1907 — engineering, you made the decision to be an engineer 
of 1956, approximately 215,000 engineers \s an engineer, you wanted to advance in your profes 

ss necessary to become registered and can sion and be looke 1 up to in your community heretore 


im bition 


Proltessiona neimeers it is essential that in order to ac 
ol you should be registered as a Prolession 


The most opportune tin 
I 


, ; 
take and pass the engineering 


iptul in prepal 


for a period of 





Dual-Cooled Power Transformers 


Recently installed at Philadelphia Electric Com 
pany’s Eddystone station, the world’s first dual-cooled 
power transformer system will use two Allis-Chalmers 
200,000-kva power transformers equipped with “Electro 


Cooler” units. The arrangement will enable the utility 


to continue to carry full nominal generator output on 





one of the transformers should the other be taken out 
of service. With the trend to higher kva ratings in trans 
formers, use of twin units will simplify transportation, 
handling and installation, and give better continuity of 
high-eficiency generation. 
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Thermal Analysis of Transformer Load Cycles 


SAUL BENNON 
MEMBER AIEE 


M ANY TRANSFORMERS are called upon to case, the value of + for each load step can be approx: 
supply varying loads in normal service. In some imated by 
cases these loads are cyclic in nature. After one or more 
cycles the thermal response of the oil and windings will 
also follow a repetitive cvcle 
In general, the variation in load during a cycle can 
be approximated by a series of steps of constant load 
For example, Fig. | illustrates a load cycle consisting of 
loads P,, P,, > ++. P.» for time intervals A t:, A 
, ae f t. [he evaluation of winding oe minal time constant for rated lead starting from sare 
rises during such a cvcle cz usually be reduced to the 


problem of establishing | rise variation. This is 


a! oil rise 
Transformer loss at rated load 
true because the winding above oil temperature = Transformer oil rise at rated load 
at constant load, a1 ablis! | a matter of minutes V’,. = Transformer loss necessary to produce steady oil rise @,, 


1? } 
parallels the oil 


after which the winding rise essentially ; n 


rise. After the oil 1 vcle has been established, the The oil rises at the end of the load steps are generally 


A ca aay ee sa tinal 
winding rises can be obtained by adding the winding he most critical points in the cycle, because they include 


rises above oil corresponding to the various load steps 


The conventional approach in establishing the final 


ol | me an initial oil] rise and evaluate 


the Ol rise chang produced by the SUCCESSIVE STEDS ot 
load. This is done using either the conventional ex- 
ponential formula o1 special exponential graph paper. 
If the calculated oil mse at the end of one load cvcle 
differs from the value initially assumed, the calculations 
are repeated using this new value. This procedure is 


rept ated until the initially assumed value and the final 











=) 
<q 
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a 
= 
y 
me 
ex 
WwW 
a 

. 
a 


calculated oi] rise of the cycle are equal 


Actually, it ts possible to evaluate the oil rises corre 








sponding to the end points of each load step directly 
2 


without repetitive calculation by using the following 


equations for an n-step load cycle t= TIME IN HOURS 


Fig. 1. load cycle consisting of constant load steps. 


both the maximum and minimum oil rises. If the com- 
plete transient cycle is required, the terminal oil rises 
obtained can be used in the conventional exponential 
equation for each load step 

There are many load cycles for which the time of 


occurrence of the maximum oil rise can be determined 
Initia! oi) rise } 

»y inspection. In these cases the reference or zero time 
Oil rise at end of load step x 6 : 
can be chosen so that §, becomes the maximum oil rise 


Ultimate oil rise at load P, 
It is also possible to obtain a close approximation to 


= Duration of load step P, . - 
the average oil rise during a repetitive load cycle. This 


= Effective time constant during interva! A, 
is given by 
For forced-oil-cooled transformers, the value of +- can 


be considered constant. However, for the more general 


Digest of paper 58-55, recommended by the AIEE Transformers Commit 
tee and approved by the AIEE Technical Operations Department for - ; 3 P 
presentation at the AIEE Winter General Meeting, New York, N. This equation while derived for forced-oil-cooled 
Feb. 2-7. 1958. Scheduled for publication in AIEE Power Apparatus and . . : 

1958 transformers sull gives a good approximation for all 


Systems, 


Saul Bennon is with the Westinghouse Electric Corp., Sharon, Pa types of cooling. 
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Presently Available Tools for 


Information Retrieval 


JACOB RABINOW 


The nature and quality of the information and 

needs of the researcher are important factors in 

the efficient use of retrieval tools. Their potenti- 

alities and limitations in the art of information 
searching are reviewed. 


tools tor 


EFORI 


tion 


ONE CAN LIST the 


retrieval, it 


intorma 


may be well to state that there 


is no simple or clear-cut definition of information 


retrieval. The intormation itself can be of a general 


nature which is already available in libraries or in sim 


ilar files, or it may be information specially arranged for 


] 


mechanical retrieval, or it mav well be a combination ot 


Ihe retrieval tools have to be considered in the 


both 


ht of not only the nature of the 


} ] 


searcned, 


lO 
ii’ 


information being 


but also the nature of the wishes of the 


[his 


be searched in 


searchei means that the same information may 


many wavs by different users. In a 


library, for instance, one may want to find a specifi 


inswer toa specific question, such as: the melting point 
of a particular alloy, or the study of alloys in general, o1 


] 


merely collect a bibliography of papers pertaining to 


illovs. It does not necessarily follow that who 


one 
collects a bibliography would like to read the papers 
ind the books so listed 

Sometimes, the information sought is very short; ton 
example, finding a telephone number that corresponds 
to a particular name or a particular address. Some 
times, the information may represent a large collection 
of volumes of books 


The 


that is, one may want to find a specific patent identified 


information may be searched tor specifically 


by number or one may want to search for a patent by 
the subject matter. Sometimes the subject matter sought 
is very specific and clearly defined and sometimes it is 


quite vague—one does not know in which art or in 


which group of patents the information will be ob 


tained. It is in these subtle searches where the prior 


definitions are not good enough or specific enough that 


most of the systems break down or at least become 


difficult 
Information may also be of various types It may be 


susceptible to simple coding, particularly if the in 


formation is already in the torm of words or numbers 


On the other hand, some information must be searched 
Essentially full text of a conference paper presented at the AIEE Summer 
Meeting, Montreal Canada, June 24-28, 1957. Recom 
mended for publication by the Computing Devices Committee 


General Quebec 


ATEF 


Jacob Rabinow is with the Rabinow 


Park, Md 


Engineering Company, Takoma 
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as pictures. This type of data lends itself more to fac- 


simile reproduction. This would be the case in searc hing 


for specifi fingerprints, for documents which contain 


important signatures, and for information which con 


tains photographs or othe: pictorial matter. It may be 


argued that all such data can be converted to numerical 
bits. Perhaps so, but at the present stage of development 


converung a signature or a picture into equi\ alent bits 


and searching it by numbers is so tedious and dithcult 


a project that it is not be Ing alle mpted SeTLOUSIN 


When mentioning the available tools, one can simply 


iew LOO! ivallable today ce 


irch \ 


being worked on so that in the 


state that there are very 


signed for efhcient information s vreat many 


tools are foreseeable 


future, information search will reall it its stride. | 


would like 


have 


comments, the things that 


now being done 


understandabl 


to list, with some 


been done and that are and try 


to put them, more or less, into an 


Se que nce 


At the present state of the art, it is quite possible to 


do extensive but not necessarily very sophisticated 


searching of information. Unfortunately, the high 


powered techniques require very expensive equipment 


and they have not as yet proved themselves to be 


economically competitive with the human searching 


that is done in libraries, patent ofhce files, and so on 


It is true, unfortunately, that our libraries, which are 


the large depositories of human knowledge, are also 


among the least wealthy of our organizations. Therefore 


it is difficult for them to obtain or experiment wit! 


high-powered machinery 
The value of rapid search is uncertain at the presen 


time because the value of rapid delivery of informatio 


to a human is unknown, except in some very special 


definite cases. If one could get the information more 


quickly, could one digest it? Would it save appreciabl 


time in the ultimate work in which the human ts en 


gaged? In the case of research in science, it is hard to 


saved in the long run by 


How 


of scientific progress results from laborious physical 


sav how much can be more 


efhicient and faster delivery of information much 
and mental problems of research, and how much would 
be gained by fast availability of data? 

Almost without exception, all present-day informa 
tion storage systems are based on descriptors of some 
These describe the document or the 


ty pe subject 


matter. These descriptors are usually words. In one 
case, where a search of chemical patents is being worked 
(NBS), rela 


tionships between descriptors are also being inserted 


on at the National Bureau of Standards 
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PUNCHED CARD DEVICES 


THE SEARCH for documents by descr iptors can be done 
The 


use of punched cards, in 


in many ways most common and the oldest, of 


course, is the one torm ot 


another. One advantage of punched-card techniques is 
that it is easy to insert additional information into the 


file The ( irds can be arranged al will and the amount 


of information stored is quite considerable. The file, of 


course, can be expanded indefinitely. The subject can 


be inserted into cards by direct number or 


tors, or by any combination, and the search ¢ 


directly, if the cards are in an ordered array 


more or less directly to the card and look up pertinent 


information, or if necessary, one : arch the whole 


file for those descriptors whict search. All sorts 
| 


rf logical combinations can an ) that only 


] t 


those « irds that sat fall out 


wr at least be systems 
is that in the techniques using 


standard card a large number 


t cards must 
is desired 
Parallel look-up 


ilso been devised 


and 


tlong the ed 


card 


ye ‘ in t in arr: ot such 


cards over suitable mechanical pins, one or more cards 


can be made either to drop or to rise above the others 


Once the card is lifted an get the information 


itself or an index to the iation from the card 


It will be noted that of cards require a 


irge number of car a large num! ot intorma 


tion entries, or units. For 10,000 abstracts 


ire to be searched, 10,000 cards n 


The edge-notched cards have limited number of 


order ( < the coding 
Zato1 
converted to random num 


iced numbers can 


odes possible ind in 


possibilities, Calvin Mooers devised the system 


where the code numbers are 
bers so that a large number of inter! 
be handled and the number of “meanin cards s¢ 
lected is kept to an acceptable minimum 
The McBee card system is perhaps the best known of 


svstems used in the United 


the straight { notches 
States 

Another 
j 


aeve loped by 


} 


form of hand-sorted incl 


yunched that 


| ards 
in England and 


Peek \ Boo 


is taken of the 


Batten recently, given 
conside rable 


the NBS 
that 


publicity ‘ the system of 


In these svstems, idvantage tact 


the number of descriptors in an art is always less 


{ 


than the number of information items. In other words 


a language has less words than books o1 papers written 


in that language 


In these schemes, a card is assigned to 


Plastics All 


number 


a descriptor, for example, the top 


documents in the system have a unique serial 


and each number has a unique reserved spot on all of 


the cards in the system. A hole is punched in those cards 


that bear on the particular document, the hole being 


in the identical reserved location for that document. 


Thus, a paper may be item 99 on cards “Plastics,” 
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“Manufacturing,” “Canada.’’ When one wishes to know 
what documents there are on “Manufacturing of Plas 
tics in Canada,” one selects those three cards and super- 
imposes them. Hole 99 will pass light and thus identify 
this document. A needle can be used as an alternative 
probe instead of light 

Washington, D. C., has de 
which the 


Peek-A-Boo device is 


Documentation Inc. of 


} 


vised an improved form of such systems in 


“reserved-spo feature of the 


eliminated. The cards still pertain to a single descriptor 


Uniterm,” but the identifying number of the 


daocument is printed 1 1€ OF ten ¢ 


I 


arranged by the 


olumns on the card 


a relatively easy matter 


to scan two cards by « ick up the number com 


i 


to both. Then th 1 can be made on more 


s and the 


mon 


( ird 


number common to a group of cards can 


be found. In some of their equipment, mechanized 


systems can be 


versions of the Peek-A-Boo type of 


They | 


nin 


obtained ive refined the system still further and 


are desig that 


uses letters of the alpha 


the identifying code on a card 


le that by using a relatively small num 
information items 


ber of cards ; eI arge number ol 


can be These 
] 


n extended to a very 


searched parallel card searches, thus far 


large number of cards 


have not bee 
They work where the lu if r ot ards is ol the ordet ol 


thousands or hundreds system becomes fairly un 


the number ot intormation 


hundreds of thousands and millions 


wieldy when items runs 


into the 


PHOTOGRAPHIC AND OPTICAL TECHNIOUES 


NCHED CARD SYSTEMS information retri 


nation received directly is not usually the 
only al 


Generally speaking, often 


nation 


located 1s 


“Film 


attached to a stand 


vhere the itself is 


provided 


Sometimes an abstract is available. In a 


Sort” device, a microphotograph 1S 


punched <¢ ard 
I 


One searches by a punched card 


+ th } 


et the document when 


Is sel ted The document can be reproduced 


anism I ( Ci then 


| 
I 


cart 
yhotographically or examined directly on the card 
Higher 


photographic dots for coding. The 


speed devices use microphotographs and 


advantages of these 
units are: first, icuuon of volume required 
lor storing into 


which the particular data can be 


‘Rapid Selector hich will be 


ind, second, the high speed at 


searched. For instance 


described late 
to search at the rate of some 300 documents 


There is no reason why this speed cannot 
In the new “Miunicard” system being de 
Kodak the 


film which 


on the 
it 1s possible 


CT second 


| 
be increased 


veloped by Eastman documents are on 


cliscrete pieces ol slows their search if used 


in a purel ial form; but one gains the advantage 
} 


that one can go d tly to a particular group of cards 
if one knows the identity of the document. 
As in the Rapid Selector, 


found, it is available for photographing so that it can 


when the information is 
be reproduced quickly and one does not have to go to 


a second file to finish the search. The rates of search 
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are something of the order of 20 small cards per second 
The advantage of using small cards, as in all such dis 
crete systems, is that one can insert new information o1 
r¢ art ange the old information as often as one wishes 

It is recognized that searching by a single descriptor 
is a rather crude method and that searching by combina- 
tions is desirable. The new machines are designed to do 
so. Of the two experimental models of the Rapid Selec 


tor, the Asso 


s cond 


first was built by 


ciates for the 


Engineering Research 


Department of Commerce, and the 


Yale l The 


completely finished and is now in the works at the NBS 


vas built at niversits latter has not been 


[he first machine was characterized by the fact that each 


particular document on the film was identified by six 


numbers (or descriptors), any one of which could be 


The 


flexibility in 


ooked tor at a time second machine is character- 


by increased that the entry can be 


identified by any 


combination of descriptors and the 
number of descriptors can be as 


\lso 


' 
large as one wishes 


one can use logical product, logical sum, and so 


n, of the descriptors so that one can find a document 


described by one descriptor but not by another 


There is also the optical disc system of the 


This 


1 binarv form on high-speed 


storage 


International 


Telemetering Corporation system 


ecords information in 


ptical discs, which are searched by a flying spot scan 


r, so that one can select a particular row of dots at 


h speed and read them out by means of photocells 


Th ty pe ot 


data exceedingly tast and requires high-powered elec 


storage can search tremendous volumes of 


tronic equipment at the output of the photocells to 


digest the information. As far as I know, no such ma 


chine has vet been put into operation 
dev ice 


There is a being developed by R. H 


Massachusetts 


Bau 


nan of Institute of Technology which 


employs optical !- by 4-inch cards which record bv 


2-mil dots, for which the readout rate is going to be 


tbout | million words per second 


MAGNETIC TECHNIOUES 


[THE MAGNAVOX CORPORATION is now developing a 


Magnacard” system which consists of a drum carrving 


magnetic cards. There can be something of the order of 


i billion bits in a single file. The read-out rate is about 


half a million cycles per second 


There are of course, the possibilities ot storing in 


lormation on magnetic drums and [hese are 


particularly attractive for those files which have to be 
Such 


tape s 


changed often information can be rearranged by 


high-speed computers without deterioration of quality 
it is re-recorded 


because This is not, generally speaking, 


true of information stored optically on photographic 


discs, films, or cards. In the case of digital dots on film, 
these could conceivably be regenerated and re produced 
indefinitely without deterioration 


There are a many that 


magnetic tape and the equipment that goes with it. 


great companies produce 


Among these, of course, are International Business Ma- 
chines Corporation (IBM), Remington-Rand, Ferranti, 
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and many others. For rapid search and, particularly, fon 
random access, there is a growing series of devices in 
which shorter and more films are used. Among such 
things is the Pike’s Peak at the NBS where the 


not put on reels but is dropped into “baskets” and the 


film is 


retrieval is quite fast. Such devices are also now being 
built by Potter Instrument ( ompany and by Burroughs 
ElectroData The 


File” consists of short tapes with a traveling magnetic 


in their Division Burrough’s “Data 


head assembly that can select a particular strip ol 


magnetic tape and record or read quite quickly 
Goine from continuous tapes and drums one 
like Tape-Drum” of 


which employs a wide tape passing over a 


gets to 
Brush 


thus 


combinations of these the 
drum 
combining the speed of a drum and the large capacity 
ota tape 


T he proposed model has 128 heads across the 
amount ol 


Phe 
} 


| 
COnsiae rable 


iIntormation 
I he n 


This is in produc tion 


tape and runs at 1,200 rpm 


stored is, of course, quite there is 


of IBM 
It employs 50 discs and th proposed new models wil 
Lhe 


pressure, 


the magnetic disc RAMAC 


employ mor¢ magnetic heads are kept from contact 


by all and the machine itself resembles a giant 


juke box. Because of the noncontacting type 
I he 


recording 


100 tracks to eacl 


ot ope Ta 


tion, the discs should last indefinitely storage den 


sity is quit typical for this sort of being 


between 50 and 100 dots to the inch 
side of a disc. Both sides of the dis 
NBS made 
Memory 


notches, 


are emploved \t 


one time, the models of 


a “Notched Dis 


with 


some experimental 


iray ol 


j 


removea 


using an magnet 


or pie sections 
i 


discs from eacl 


disc It was possible to stack a lot ot intormation in 


small volume. There was little 


work 
Some 


relatively VeTY 


work 


SETVO SV\STEM and the 


support 


for the ind, at present, the has been aban 


doned of the features of the 


air support for the heads with which I was concerned 
are also found in the IBM ramac 


In summation, if I were asked to list the units avail 


able 


at present for information retrieval I would list 


the various standard card sorting equipment althoug! 
this equipment Is not specially designed for this job 
The special equipment includes the Uniterm 
of Documentation, In the Edge-Notched 

Vic Bee Zato-coding 


various Peek-A-Boo systems 


systems 
cards ot 


and others, the systems, and the 


There are many systems in 
Among the leaders ts the 


Kodak i... 


development miniature card 


system of Eastman and others mentioned 


earliel 


“CHARACTER RECOGNITION DEVICES 


] WOULD LIKE TO TOUCH on the newer field of search 
ing printed information directly by character recogni 
tion machines. There is a great deal of work being done 


now, particularly in the United States and perhaps 
elsewhere, on the reading of printed characters. Hand 
written material is too formidable a problem because 
it would be hard to have a machine read my hand- 
writing, for example, when very often I cannot read 
it myself. The leader in this field is the Intelligent 


Machines Research Corporation, Arlington, Va., which 
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has built and delivered machines that can read type- 
written or printed characters. They are now working on 
machines to read a variety of addresses on first-class mail. 
Machines of this type are also being developed by IBM, 
Remington Rand, Burroughs, Laboratory for Electron 
ics, the staff of the Stanford Research Institute, the NBS, 
and my own organization 

[hese machines work on various basic principles. The 
machine of the Intelligent Machines Corporation uses 
a scanning tec hnique which converts the characters into 
a series ot electrical pulses which then are analyzed and 
decoded by computer techniques. The output can be a 
anything 
Stanford Re 


now called the ERMA system, employs 


printer or a card punching device or one 


machinery developed by the 


wishes The 
search Institute, 


characters printed in magnetic ink. These are sensed 
head 


characters. Each character produces a unique wave shape 


by a single wide magnetic that moves over the 


which is analyzed by an “optimum match’ technique 


Incidentally, the optimum match 


is I 


system, the 


technique was used 


} 


know, in a machine built 


machine 


for the first time, as far 
NBS. In 


that a particular 


at the this does not say 


? but it savs 


The 


wave 


is the umber 
that this is more of any other character 


limitation 


j it 
and if 


that the 


is doubtful 


ERMA system suffers from the 


shapes resemble each other that 
made 


Lhe 


3anking As- 


without serious modification, the system can be 


to read alphabetic characters as well as numerals 


system has been adopted by the American 


sociation because of its simplicity and high speed, and 


is going into large-scale produc tion 


Among the advantages of this system, in addition to 


its high speed the fact that overprinting, pencil 


marks, or other smudges over] iving the m ignetic charac 
! 


ters do not adversely affect the performance of the 


reader Reading rates at over |,000 characters per se ond 
have been achieved 


Other systems read characters by scanning them with 


an array of photocells which send their signals to some 
ym puter 


| e! machines at NBS 
and at our plant use an optical match technique where 


a cl 


sort of a c device. The the 


laracter is projected onto a mask which is then 


scanned. The output of the scanning system determines 


is between a character 


The 


much mismatch there and 


masks 


how 


each of the many best match determines 
the character 

In most of the reading machines, the great difficulties 
are the complexity of the equipment and the difficulties 
with positioning the character. In some tec hniques, par- 
ticularly that of imr and the ERMA system, the vertical 
variations of position of a character within certain lim- 
its gives little trouble. This is more difficult in the opti- 
cal match of my device. Reading speeds of the order of 
1,000 characters per second are required because the 
machines have to match the handling speeds of IBM 
and other punched card machines which operate at the 
rate of approximately 10 cards per second. Each card 
may carry about 100 characters on a single line. There 
is no reason why such machines should not read charac- 


ters at a much higher rate eventually. The output of 
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such readers is obviously not intended for human con- 
sumption but, rather, goes directly into other machinery. 
This is a case where machines read to other machines. 

Chere is another pertinent feld of electronic devices 
and that is the transmission of information by television 
techniques. There is no doubt that in libraries of the 


future, such equipment will be available. That is, one 


can envision a library where machines search for, iden 
tify the document, produce the document, place it be- 


fore a television transmitter, and then show the image 


to the human searcher. The present television tech- 


niques are not quite adequate for good page reading 
but there is no reason to believe that this could not be 
lone on closed circuit television. Certainly, if one wishes 
to read only a small section of a page, this could be done 


today. In order to conserve bandwidth, a great many 


developments are now taking place in which the trans 


mission requirements need not be in the multimegacycle 


range, if one is looking at stationary objects. By using 


tubes, such as those deve loped by Hughes Aircraft Co 


can store an image for a long time, or by using 


other narrow-band storage techniques, it would be pos 


sible to transmit a leal of intelligence over rela- 


tively simple lines. And if one then uses wide-band 


lines, one could use multiplex systems so 
link 

to read an excellent discussion 
I highly 
recommend the preconterence paper No. 6 Report ot 
Inventory of Methods and De- 
Retrieval, 


ransmission 


that many people could be served by one 


who want 


For those 


of the whole field of information retrieval, 


the Committee on the 


vices for Analysis, Storage, and December 


Library Sciences, Western Reserve 
Ohio 


28, 1955, School of 


University, Cleveland 6 


GENERAL COMMENTS 


I WOULD NOW LIKE to make some general comments 


about information retrieval. So far, no one has applied 


automatic search to large collections such as a large 


library or a main portion of the records at the U. S 
Patent Ofhce 


chemical patents of a specific type by the sEAc computer 


The NBS is experimenting with searching 


Here, not only is the information in specific form, but 


also the relationship between the units of information 


are specific and unique That is, the diagram of an 


organic chemical formula can be expresse d in mathe- 


matical terms. Therefore, the search for the whole or 


parts of it can be made by high-power computers such 


as the seac. It is hoped that mechanical designs, per- 


pe rhaps, also could be $o arranged as to be in such a s« he 


matic form that the relationships between elements 


also could be expressed in rigorous and unambiguous 


terms. This is now being looked into. 


However, the things in the patent office that can be 


machine, I believe, will remain for 


come the 


searched by some 


can be 
This 


does not mean to say that machines will not save time, 


time to elementary types which 


searched by humans without too much trouble 
but they will not find anything that the human won't 
find easily. When it comes to searching difficult art or 


difficult relationships that were not anticipated when 
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any particular coding was originally set up, machines 
will be in serious trouble. I would like to give an ex- 
ample of this. Some time ago, I was lucky or unlucky 
enough to invent a device called the “Magnetic Fluid 
Clutch,” which consists of iron plates, some iron pow- 
der, and occasionally some oil. In searching for this, the 
patent office at first produced nothing. However, a few 
years after the patent was filed, they discovered that a 
coherer invented in about 1890 for the detection of 
radio waves used iron particles and used a magnetic 
held. Here were iron particles in a magnetic field, and 
This 


against me as being a similar mechanism. We 
difhculty. It 


the particles adhered to each other was cited 
beat that 
down finally, but with some seems to me 
that no coding system set up in 1890 could possibly have 
anticipated that the coherer art would cross the powe1 
held of 1948 
that was common was the fact that there 
der field. One that if 
ted into a machine 


This is hardly likely 
fluid clutch, one 


transmission Therefore, the only thing 
Was 1TrTon pow 
every word in a 


in the could say 


patent were this would have been 


found Because, if in searching for 


a magnet were to get dumped into 
his lap (or more likely on the front lawn of his office 
all of the patents that had something to do with iron 
powder and a magnetic field, one would have to start 
practically from the beginning and would have to read 
This sort of search 


The 


field down to a small number of 


a good part of the patent office files 


would not normally help a man very much whole 


idea is to narrow the 
specific things 

Other examples of this difhculty could be given where 
the related arts had different words; in fact, the concepts 
at the time each art was developed were different, but 
For in 


later people’s minds recognized similarities 


stance, when negative feedback circuits were well unde 


stood, people noticed that the economic system of a 
country has many similarities to an oscillating ampli- 
her, particularly where the system had high gain and 
considerable inertia. In talking about economic sys- 
tems one does not normally talk about high gain, at 
least in the sense of an amplifier, and output inertia. Yet 
these things are there, and it is very difficult and often 
impossible to classity the present knowledge for the 
future search 

In the purely mechanical aspects of searching, in the 
held of rapid document handling, the machines can do 
a tremendous job, and this is the field where they should 
be applied first. You and I and everyone else many times 
the situation where reads a document 


have seen one 


reference, and wishes that he could get his 


the 


a nd sees a 


hands on reference immediately. Usually, by the 


time one does get the reference, days or months later, 


one has forgotten for what it was wanted and, because 


it probably was rather trivial in the first place, one 


never bothers to read it 


I would like to make this final comment: most search 


ing devices today are based on the use of words to de 


scribe content. This is fine as long as the concept Is so 


describable, but unfortunately the words often are ol 


secondary value. In the mechanical arts, the pictur 


} 


usually is more important and the words that describe 


it are by no means adequate. Some parts of the picture 


mav not be described at all because thev were considered 


trivial at the time the picture was drawn, but they may 


not be trivial at all many vears later. Today, our ma- 


chines are not geared to concepts other than words, and 


as long as this limitation remains, searching by the 


human mind that can store concepts which are not 


described in words—that can remember smells, sounds, 


and emotional effects—will remain incomparably better 





A-C Group Drives for 
Modern Textile Machines 


15. GS. 


HELMICK 


ASSOCIATE MEMBER AIEE 


Electrical drive equipment has played a large 

role in modern textile machinery. The advan- 

tages of a-c group drives over d-c drives are 
presented with several examples given. 


ODAY’S modern textile machinery is vastly super- 
ior to its counterpart of only a few decades ago. 
Greater production speed has been made possible. 
Quality of product is more effectively controlled. In- 
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creased flexibility is built into the equipment to pro- 


vide more versatile operation These factors, combined 


with greater reliability and reduced maintenance, 


result in more productivity and less unit cost of salable 
end product. 

A large factor contributing to this progress has been 
the electrical drive equipment available to power and 
textile machinery. Historically, the re- 


control new 


placement of lineshafting and belts by individual motor 
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drives was probably the first innovation in this direction. 
More recently, the use of d-c motor drives has become 
widespread, largely because of the flexibility of control- 
ling motor speed for optimum production conditions 
Processes requiring close control have added modern 
regulators to the d-c drive to provide automatic surveil 
lance of operation 

GROUP DRIVES 


ADVANTAGES OF A-( 


PERHAPS LESS WELL KNOWN in this drama is the part 
T he 


machine 


played by the modern a-c group drive co-ordina 


tion of several motors on a single textile leads 


naturally to the consideration of a single control and 


powel supply of all motors especially if the powell 


supply is made versatile. The use of a generator whose 


frequency can be varied over a provides an 


i 


control oft an en 


wide Tange, 


extremely flexible and co-ordinated 


tire machine. Smooth and uniform acceleration of all 


motors simultaneously is I ie matte In addition 


the generat operation ot a- 


separate a 


h 


motors uc! 


irom 


motors 


ire extreme! ug d and capable ol 


« motors \Mainte 


more abuse 


’ 
reatly simplifed bv the abser 


y 
~ 


commutators. Operating spec motor 


hanical considerations, whereas 


a-c 1 ichineés impose a 


VNIOTORS FOR A R P DRIVES 


tors are pe! 


ALTHOUGH squirrel-cage induction m 


haps most commonly used with a roup drives, smal] 


; 


synchronous motors are frequently emploved where 


ibsolute synchronism between machine sections is essen 


ual. Because horsepower requirements are normally 


small, sav less than 15 hp, the conventionally excited 


synchronous motor is uneconomical. Instead, synchro- 


nous reluctance motors are used construction features of 


which are essentially the same as the squirrel-cage moto1 


} 


\ specially shaped rotor punching is used to obtain 


good synchronizing torque, but otherwise the appear- 
ance 1s unchanged. Sometimes permanent-magnet syn- 
chronous motors are used to provide improved powel! 
factor and efficiency, especially in fractional horsepower 
ratings 


Regardless of the 
tion or synchronous, it is important that the proper 


type of motor used, either induc- 


voltage be applied at different frequencies. Best results 
are obtained by keeping the volts per-cycle (vpc) con- 
Essentially full text of a conference paper presented before the AIEE 
Electrical Conference, Raleigh, N. ¢ Nov. 24-25, 1957. Recom 


publication by the AIEE Textile Industry Subcommittee of 
Industry Applications Committee 


Textile 
mended for 


the General 


C. G. Helmick is with the Westinghouse Electric Corporation 
t 
burgh, Pa 
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stant. This produces the normal value of flux in the 
motors, and permits the motor to develop its full torque 
capability at all speeds. Thus, a motor rated 220 volts 
at 60 cycles should be operated with 330 volts at 90 
cycles, 110 volts at 30 cycles, and so forth. If the voltage 
the recommended value, the motor 


1S reduced below 


will be unable to develop its rated torque. If the voltage 
is excessive, the motor may draw excessive current and 


overheat 


POWER SUPPLY FOR A-C GROUP DRIVES 
FORTUNATELY, it Is Very easy to produce constant vpe 


power with most adj ble Either 


output 


DY Vary 


a lower Nirst ce mia} 


inst 
First 


exactly 


tions to use put itrequency ol 


cannot be to line frequency For example 


change1 operating trom a 6U-cvcle 


input 
be able to produce output frequencies be 


tween about 55 and 65 les. For applications not af 
duction frequency 


change other hand, accelera 


a group drive fr low speed (less than 60 
I I 


tion ol 
cycle speed) to high speed (greater than 60-cvcle speed 
would prohibit the induction unit with its “dead band. 


The 


that there is no inherent voltage 


second limitation of the frequency changer 1s 


adjustment. Voltage 
adjustment can be quite important when operating at 
low frequencies and, hence, low voltages. Under these 
conditions, it is desirable to boost the supply voltage 
in order to compensate for line voltage drop, which may 
now be a large percentage of the applied voltage This 
compensation is necessary to insure constant vpc at the 
motor terminals 

ATIONS OF A-€ DRIVES 


APPLIC GROUP 


CONSIDERING THE NATURE of many textile machines 
it is not surprising to find the a-c group drive applied 
predominantly in this field. First, the drive has essen- 
tially a constant-torque capability at any speed or fre 


This 


machinery, 


quency naturally matches the loading of most 


textile which is characterized by friction 
(constant-torque) of spindles, drawrolls, beams, etc 
Furthermore, there are any number of machines which 


are comprised either of sections which must operate 
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together, or of a multiplicity of sections all doing the 
same job. 

An early application of the a-c group drive was for 
the spinning and processing of viscose rayon. Fig. 1 
shows the spinning machine with its multiplicity of 
Godet wheels and spinning pots. The pot spinning 
motor designed especially for this application is_ re 
quired to operate at very high speeds, to be separately 
started and stopped for doffing, and to withstand a 
terrific mechanical and corrosion problem. Induction 
motors operated at high frequency fulfill all of these 
equirements in a straightforward manne 

Other textile fibers are spun on machines such as the 
Foster winder shown in Fig. 2, which utilizes an a- 
group drive for other reasons The process requires 
extremely close quality control, with all motors per 
tly synchronized and their speed held within very 
lose limits. Thus, individual synchronous reluctance 
tors are used, supplied from a common alternator 


he speed of which 1s very precisely regulated. Since 
low as 10 cycles the 


yr is controlled to boost voltage in this low 


rating frequencies may be as 
Fig. 2. Nylon spinning machine winder 


\n important application in the fleld of yarn wi 


or packaging is a special drive for controlling the 


be avoided, thereby permitting a la! 


ern with which yarn is laid back and forth across ; 
ribbons” can 


ind more properly formed varn package Thus 


motors which provide the yarn-laving motion are all 
grouped on a single power supply with frequency cor 
tinuously varied to provide the random effect. Inductior 


requirements 


i 
rr 1) 
o-ordination 


motors are entirely satistactory tor most 
and the group control provides simple « 
ot the entire svstem 


Perhaps, a more conventional! 


7a) 


Abbott automatic quiller vriic empty 


loom bobbins with a minimum of operator attention 
1, 
i i 


Each winding station is individually motorized wit 


small induction motor, and all stations revolve togethet 
past loading and unloading points. All motors are 
} 


supplied from a common induction frequency changer, 


which runs the motorized spindles at high speed as 
required by the type of yarn used. Not only can the 
spindles be run at high speed, but also use of an ¢ lectric 
drive facilitates the transmission of power to the moving 


stations 
CONCLUSION 


\lthough several examples have been given of ma 


chines using a- group drives, the surface has just been 
scratched. The further development of modern textile 
machinery is already pushing spindle speeds to the point 


where conventional tape or other drive transmissions 


Fig. 1. Viscose rayon pot spinning 
are no longer suitable. Consideration already is being 


given to the use of individual a-c motors for the spindles 
It is expected that future 


face of the package as it is formed. Conventional mo of new high speed twisters 
effect, where the _ progress in fiber and machine design will uncover many 
additional uses of a-c group drives for other phases of 


tions often give rise to a “ribbon” 
winding pattern repeats. If the speed of the yarn-laying 
motion is continually varied in a random fashion, these the textile operation. 
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Valve Point Loading of Turbines 


G. L. DECKER 


TURBINE 


before 


loaded at a valve point, that ts just 


the next valve opens, is working at maxi 


} 
mum efficiency at that loading. A turbine operat 
ing off a valve point is operating less efhciently becausé 


of the 


y 
Nn 


throttling ot the steam passing through the 


throttled contro! valve 


Therefore, if all paralleled turbines are loaded on 


selected valve points except for turbine free to 


move under governor control to m maller variations 


in steam or power demal 


maximum 


efthciency in power ge 
I 


result if 


nental steam 


curve 

in betw 
Iwo o1 

curves 

be loaded 

} 

Tt 


le DOW! 


naXximize 
However 


that the 


equal increme il im 


turbine ites on the smooth 


suppose s 


average performance curve and does not recognize the 


Sisest of panei i710 saeco 1, AIFE Power Generatio 
nit i proved by the AIEE Techr 
AIEE Winter Ge 


} 


and System Eng 

cal Operations Depart fo reset lio at the 
Meeting, New Y c 95 ’ ile 
AIEE Power At ’ and ‘ 


G. L. Decker and sroo I h The 
Midland, Mich 


neta 


pu plication 


Dow Chemical Company 
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Brooks—Valve Po 
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Fig Steam flow 


lution fo 
alleled tur 


possib] 


shem 


poses a 
bine and equipn manutacture Can valves, 
gear, governors, and automat dispatching equipment 
be adapted or redesigned to better fit and achieve this 
more precise and efficient valve point loading system for 
paralleled turbines? 


nt Loading of Turbines 





A New Microwave Antenna System 


R. W. FRIIS 


Rapid expansion of radio relay facilities requires 

the development of new radio relay systems in 

the higher frequency bands assigned by the FCC 

for common-carrier use. To help meet this need, 

a horn-reflector antenna was developed. Its ap- 

plication, transmission characteristics, and gen- 
eral design requirements are set forth. 


ADIO RELAY in the Bell System now provides 
over 7 million miles of two-way message circuits, 
approximately 1/6 of all the long-distance tele- 
phone circuits in this country. It also provides about 
50,000 miles of broadband radio channels which make 
television available to 365 television 


network ove! 


Fig. 1. Horn-reflector 


antenna installation 


at Terrell, Texas. 


broadcasting stations in 240 cities. This rapid expansion 
of radio relay facilities indicated some time ago that by 
1955 portions of the central transcontinental and other 
backbone routes would be loaded to their capacity of 
six broadband channels in each direction of transmis 
sion. 

called 


and its associated circular waveguide were the first items 


4 new antenna the horn-reflector antennal? 


developed for the needed higher frequency radio relay 


Essentially full text of paper 58-185 
Antenna System 
Systems 


4 New Broadband Microwave 
AIEE Radio Communications 
Committee and approved by the AIEE Technical Operations 
Department for presentation at the AIEE Winter General Meeting, New 
York, N. Y February 2-7, 1958. Scheduled for publication in AIEE 

1958 


Communication and Electronics, 


R. W. Friis and A. S. May are 
Inc., North Andover, Mass 


recommended by the 


with the Bell Telephone Laboratories, 
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A. S. MAY 


The horn-reflector and its circular 
waveguide are designed for simultaneous operation in 
the common-carrier bands of 3,700 to 4,200 mc (TD-2), 


5,925 to 6,425 mc (TH), and 10,700 to 11,700 me (TJ) 
The letters indicate the abbreviated Bell System code 


systems. antenna 


for the respective radio relay system, the latter two of 
which are under development. The 6,000-mc TH sys 
tem will be a long-haul system with eight broadband 
channels in each direction of transmission, each channel 
capable of carrying about 2,000 message circuits or a 
monochrome or NTSC (National Television Standards 
Committee) color television program. The 11,000-mc TJ 
system will be a short-haul system, each broadband 
channel capable of carrying up to 100 message circuits 
or a monochrome or NTSC color television program. 
Fig. 1 shows an installation of the horn-reflector an- 
$,000-mc TD-2 radio 


relay system from Atlanta to Dallas. The installation of 


tenna at Terrell, Texas, on the 


this broadband antenna and waveguide promises con 
long-haul and 11,000- 
mc short-haul systems are added to this and other back 


siderable savings when 6,000-m« 


bone routes in the future. 
APPLICATION 


Fic. 2 1LLusTRATEs that the horn-reflector antenna is 
basically an electromagnetic horn capped by a sector of 
a parabaloid shaped reflector. The apex of the horn 
coincides with the focal point of the paraboloidal re 
flector. This converts the spherical wavefront emanating 
from the feed horn to a plane or uniphase wavefront at 
the antenna aperture, thus insuring maximum gain and 
minimum side lobe radiation. 

The feed horn at the focal point of the antenna is 
designed with the proper hyperbolic contour to match 
2.812-inch (ID) 


over the frequency range 3,700 to 11,700 mc. 


inside diameter circular waveguide 
A circular 
a 2.812-inch ID has three im 


copper wave guide with 


portant advantages over rectangular waveguides: (1) 


the loss for the dominant TE mode transmission at 
4,000 mc is about 0.42 db per 100 feet, approximately 
one-half the loss of 2.290 x 1.145 rectangular copper 
waveguide; (2) two signals polarized at 90° to each 
other can be transmitted through a circular waveguide, 
and by careful control of manufacturing processes a 
cross-polarization discrimination greater than 40 db pel 
121% foot section can be achieved; and (3) it is possi 
ble to transmit simultaneously dual-polarized signals in 
the 4,000-, 6,000-, and 11,000-mc common-carrier bands. 

Propagation measurements over a typical radio link 
employing circular waveguide and horn-reflector anten- 
nas indicate that the net cross-polarization discrimina- 
tion between vertically and horizontally polarized sig- 
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nals is greater than 20 db. By alternately polarizing 
adjacent channels of the 6,000-mc TH system this 20 db 
of discrimination or selectivity can be used to reduce 
the spacing between broadband channels. As a result, a 
more efhicient use is made of the frequency spectrum 


and a greater number of message circuits or television 


channels can be allocated in th ».925 to 6,425-mc com 
mon-carrier band 


secause of their broadband characteristics, only four 
horn-reflector antennas will] required at ¢ ich repeater Fig. 2. Derivation 


1 
] 


station on main backbone routes to handle all three of horn-reflector an- 


systems at 4.000. 6.000. and 11.000 shown in ‘nne 


Fig | i transmitting and receiving antenna will be 


used on main backbone the two 


directions of transmission pul | routes 
where no more than three or ( I channels 
ire ululized in any one comme band I an 
tenna may be used tor both ) and receiving 
in one I t ed n le \ number 
ft antennas pe 

Fig. 3 show ematical h reflector antenna 
ind circular waveguid tem 1 hich a finline pola! 
izalion separau networ) na ! to separate 
the vertical] larized signals fror horizontally 

‘ S oO improve e XPD 

polarized signal } } 1 (WM) (Hi) 1) OOO-m« ’ 
SVStems mr | tn . 3 wou I ten sCpaTa 
is iinet a wat ~ eparate the signals ANSMISSION CHARACTERISTICS 


for each of t 


he nin , } 7 
it , ‘ rl { int 


resistance networks’ 


TD-2 svstem 


ISOLTODIC ! adia 
' The efhciency 
channels 1 


The 


bottom 


ured gain 


polarization discri ol -inch section of 
vaveguide purposely defi ed to have a cross-polariza 
ron li riminatior z { i tule ipproxl 
et XPD of ul intenna and a long wave 
guide run. As one of the fin: eps in tl ilignment of width of the bear ween 3 
ng section 15s and 10,960 m I i¢ nin Table Il \r 


ib points 


in intenna-wavegul 


rms af§re 





conce!l 


Table I. Antenna Gain Characteristics 


gi he vertical directivit levation both polariza 
Frequency Midband in Db Down Effiexency i 
me Polarization (-ain (db from Arca Gain in Per Cent l i list al tor th am trequencies 
. | 
19 6 1.6 ‘ i I ( at Lio ¢ n intel a, or its aDliily 
} 
l 


mm the back 


} 


airectivit 


Ne W 





Table Il. Antenna Directivity Characteristics 


tterns 


Horizontal Vertical measuren 
Front-to-Back Directivity Directivity 
Frequency Ratio Azimuth Elevation interfering retiect 
me Polarization db in degrees in degrees . 
surrounding terrain ignetrons 1 ¢ eveloped 


ult 


spot-irequencies 1 } t n I arriel bands 


and by their use the aforementioned extraneous reflec 
Horizontal ? 4 tions can be separated from the direct signal on a time 


10,960 Vertical basis and, thus, a true plot of the radiation pattern and 


Horizontal ‘ crosstalk can be obtained. However, the measured front 
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Table II or 


tics in Table III may be reduced at a typical antenna 


to-back ratios in the crosstalk characteris- 


installation because of ground return or reflections 


from the surrounding terrain. 
Crosstalk. The crosstalk or coupling between similar 
antennas in operating position at the same level on a 


HORN - REFLECTOR 
ANTENNA 


CIRCULAR 
FLEXIBLE WAVEGUIDE 


12% SECTIONS 
CIRCULAR 
RIGIO WAVEGUIDE 


| TUNING SECTION 


FINLINE POLARIZATION 


SEPARATION NETWORK c- SYSTEM SEPARATING NETWORKS 


“lx 





To 4000mc 
CHANMEL 
SEPARATING 
NETWORKS 


To 6000MmC 
CHANNEL 
SEPARATING 
NETWORKS 


SEPARATING 
wWETWORKS 


“ae 
<*> 6 


\ 
E «4 w> 


| 
4 TRANSOUCER 
a CIRCULAR TO RECTANGULAR 


ues SEPARATING NETWORKS 
F 





¥ > ¥« 
ap a <4 p> es 
x ia, ps rf. 
: im : | 
| 
ch ch : 


TO 4000mC T Ic TO 11|,000mC 
CHANNEL CHANNEL CHANNEL 
SEPARATING SEPARATING SEPARATING 
WET WORKS NETWORKS NETWORKS 


Fig. 3. Schematic diagram of circular waveguide systems for the horn- 
reflector antenna 


tower 1s of particula Importance when a two-lrequency 
illocation plan is used for the radio system. In this type 
of plan, different frequencies are assigned for transmit 
ting and receiving; but the receiving antenna pointing 


to the west 


received signals on the same frequency 
assignments as the receiving antenna pointing to the 
east. The same is true for the two transmitting anten 


nas. Table III back-to-back and 


side-to-side crosstalk of two antennas spaced on 20-toot 


shows the measured 


centers. A pulsed test signal, at a known level, is sent 
into a transmitting antenna and the response or cross- 


talk is 


ceiving antenna. 


measured for different orientations of the re 


Cross-Polarization Discrimination. Cross polarization 
discrimination of an antenna is a measure of the ability 


of the antenna to discriminate between two received 


signals at the same frequency that are polarized 90 
with respect to each other. The maximum cross-polariza 
tion discrimination of the 


horn-reflector antenna is 


shown in Table IV. 
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Fig. 5 shows the cross-polarization discrimination of 
the main lobe of the horn-reflector antenna. Over the 
rest of the radiation pattern, the responses to vertically 





Table Hl. Antenna Crosstalk Characteristics 


Crosstalk 


Antennas Antennas 
Back-to-Back Side-to-Side 
Polarization (db) (db) 


Frequenc 
(me) 
3.740 Vertical 

Horizontal ...... 122 

6,325 Vertical sees 1) 

Horizontal cece 127 

10.960 Vertical oe 139 

Horizontal 1) 





and horizontally polarized signals are approximately 


equal. The utilization of cross-polarization to discrim 


inate against interfering signals is, therefore, not feas 


ible except within the directivity of the main lobe. Fig 


5 also illustrates how rapidly the cross-polarization dis 


crimination deteriorates if the 


antennas are misaligned 


or if their alignment is influenced by velocity 


w“ ind 


tower twist, or sway 


Return Loss or VSWR 


tvpe of antenna is its excellent 


One of the advantages of this 
return loss or low volt 


VSWR 


frequency band from 3,700 to 11,700 m« 


age standing wave ratio over the very wide 


\ good imped 


ance match throughout the antenna-waveguide systen 


is Important in long-haul radio systems as the wave 


guide echoes, or reflections from an antenna at the end 
of a long waveguide run, may affect the message-han 


dling capacity of the system 


ANGLE IN DEGREES 
350 io) 0 














230 220 210 200 190 160 170 0 180 140 


Fig. 4. Horizontal directivity of the horn-reflector antenna at 
3,740 mc. 
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HORIZONTAL DIRECTIVITY (E=) 
RESPONSE TO CROSS-POLARIZED COMPONENT 
CROSS-POLARIZATION DISCRIMINATION 


(&4) 


Fig. 5. Cross-polarization discrimination of the main lobe of 


the horn-refiector antenna 


a 


The horn-reflector antenna tapers down with no in 


ternal projections to an aperture 1114 inches square, to 


whi h is attache d 


The 


continues tl aper 1 svradual hyperbolic 


saluminum feed horn 


2 1-ime h 


i precision-cast 
I 


internal feed horn 


iOng 
tr } y 
ransitorma 


tion désig antenna into 2.812-inch ID 


circular Irequency rangé +700 to 


11,700 ather over across the 


intenna reflections back 


to the focal point or ed n weather cover is 


designed to take heavy wind load ithout any auxiliary 


braces or supporting structure, thus minim retiec 
} 


tions trom such 


The 


h section 


izing 
rces 


SOU 


waveguide is drawn to precision 


fabricated 


tolerance, and 
and tested to insure 


VSWR maximum 


ac is carefully 


that its return loss is 50 db or more 
1.0065 
Table \ 
VSWR measured for a representative antenna of this 
812 h ID 


with a 2.812-inch 
and 


shows the minimum return loss of maximum 


lype circular waveguide feed 


icross the 4,000-, 6,000-, 11,000-mc common-carriet 


bands 


FABRICATION 


[THE HORN-REFLECTOR ANTENNA is shown in more de- 


tail in Fig. 6. The antenna is mounted on gimbal sup- 


ports on a square I-beam mounting frame which, in 


turn, swivels on a circular mounting base. Provision is 


made for +5° adjustments in azimuth and +3° ad- 
justments in elevation angle. 
The antenna weighs about 1,700 pounds and is 2014 


feet high, 11 feet wide, and 9 feet deep. Its focal length 
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is 71/4 feet, and the front and side angles of the horn 
are 50 
The 


aluminum alloy reinforced by extruded aluminum 


sides of the horn are fabricated of 1/16-inch 


“hat 


section” stiffeners 


is held to an 


f the 


The paraboloidal surtace Oo 


accuracy of +1/16 of an inch, which at the highest 


operating 11,700 mec is approximately 
+] 16 ot The 
two parts with a dividing line from front to reat 


skin 1 


formed by 
aluminum alloy 


frequency ol 
is fabricated in 


A re 


stretching a 


a wavelength. reflector 


hector for each half is 


s-inch sheet over i glass fiber rein 


forced plastic die having the desired paraboloidal con 


tour. The reflector skins are attached to thick aluminum 


spars have been routed to the desired contour 


Formed 


aSSETNIDIY 


which 
horizontal ribs are 


Rather 


oped to insure that the reflector 


attached in the reflector 


fixture extensive tooling was devel 


surface was kept within 
I 

tolerance and that the same parts ol different antennas 

were 


I he an 


wind 


interchangeable in production 
iS at 43 t withstan neavy snow 


j j 


loads of 100 pounds 


tenna 


ice, and juare foot on 


suriaces, equivalent ») aveTage iociues Of 


i 


about 150 mules pe 


fiat 
Static le «< ic ‘ up to 100 
pounds preproduction 


nenta 


nna was overstl 


Fig. 6. General view of the horn-reflector antenna 


The 64 


tected from 


5 square-foot aperture of the antenna is pro- 


the weather by 
pregnated glass-fiber cover 0.040 inch thick. 


All seams of the antenna are sealed against weather 


a four-ply polyester im- 


and radio-frequency leakage by a combination gasket 
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Table IV. Antenna Cross-Polarization 
7 Characteristics 


Cross-Polarization 
Discrimination (db) 


Frequency 
(me) 


3,740 
6,325 
10,960 





employing nonvulcanized conducting rubber and a 


fine woven wire mesh. Though primarily a weather 


seal, the conducting rubber also provides an important 


secondary protection against the leakage of microwave 





Table V. Antenna Impedance Characteristics 


Frequency (me Polarization Return Loss (db VSWR 


3.700 to 4.200 Vertical aioe : ian 1.015 


Horizontal ° paack 1.0055 


5.925 to 6,425 Vertical MY 020 


Horizontal aes: 008 
10,700 to 11,700 Vertical 007 
Horizontal 17 01 





The 


leakage rate of less than 15 cubic feet per hour 


with a 
The 


antennas and waveguide at a typical installation are 


energy. antenna is substantially air-tight 


charged with dry air at a pressure of 30 pounds per 
square foot (0.2 pounds per square inch [psi]) from a 
silica gel dehydrator to prevent condensation from af 
fecting the transmission characteristics of the antenna 
waveguide system. 

[he antenna is designed to be shipped from the fac 
tory completely assembled and_pressure-tested, 1 
packed in four boxes for field assembly at the repeater 
station site. 


The waveguide is low-phosphorous, high-conductiv 


ity copper waveguide 2.812 +0.003 inches ID with a 
3.000 +0.006 inch OD (outside diameter). The ovality 
or out-of-roundness is held to a difference of 0.004 inch 
between major and minor diameter at any point along 
the inside surface of the waveguide. A precision ait 
gauge has been developed which makes it possible to 
insert a measuring head in the waveguide under test 
and to read directly on an external meter the ID of the 
The 
+0.0002 inch throughout its 


accurate to 
+ 0.005 


inches. Inasmuch as the cross-polarization discrimina- 


waveguide. measuring device is 


range of 2.812 
tion is dependent upon the out-of-roundness of the 
waveguide, the air gauge is used by the drawing mill 
to check each length of tubing drawn. A corrosion-re- 
sisting steel flange is cold-headed on the copper wave 
guide which has had a slight shoulder machined on 
each end. An O-ring gasket is used between sections of 
waveguide to insure a pressure and weather-tight joint 

The use of the horn-reflector antenna, circular wave 
guide, and a new design of system and channel-separat- 
ing waveguide networks promise considerable econo 
the continuing Bell System 


mies in expansion of 


long-haul radio relay facilities 
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Spectroscopic Plates Zero in Satellite Stations 


More 


achieved in a U.S. Navy program with the use of special 


accurate tracking of earth satellites has been 


spectroscopic plates developed by the Eastman Kodak 
( ompany. 

[hese spectroscopic plates, type /03A-F, are used in 
astrographic or star cameras in the International Geo- 
physical Year (IGY) program called Minitrack by the 
U.S. Naval Research The 


rately position radio satellite-tracking stations by pho 


Laboratory cameras accu 


tographing a flashing airborne light against a_back- 
ground of stars. 

the from. the 
ground to within 1/1!,000 of a second. When the posi 


Time of light flashes is controlled 
tion of the light is precisely determined by its distance 
from known stars recorded on a photographic plate, 
the exact location of the ground observatory antenna 
can be found by triangulation. This greatly improves 
the accuracy of subsequent satellite tracking by radio 
beam. 

Royal-X Pan film, is used in the equally important 


“Operation Phototrack,” where amateurs take Sputnik 


506 


Frits, May—Microwave Antenna System 


photographs at an exact time to determine a satellite's 
orbit 

Other extremely accurate cameras for obtaining timed 
photographs employ a 55 mm cinemascope-width film. 
The film is stretched across a curved, polished surface 
inside the special one-ton cameras to yield 2 x 12-inch 
pictures of the satellite track. 

Tracking satellites is only one of many uses for these 
photographic materials during the IGY, according to 
W. F. Swann, manager of Special Sensitized Products 
field. 


Scientists studying the moon and sun will also have 


Sales, who ts in close touch with scientists in the 
special film in their cameras. In many countries 16 x 16 


centimeter Kodak Spectroscopic Plates will aid study 


of our ancient satellite, the moon 

Recently, when a balloon was sent into the dust-free 
upper atmosphere for photography of the sun, its tele- 
scope mounted camera contained Kodak Spectroscopic 
Film Type 5-G. In addition to the high contrast and fine 
grain, the film has great sensitivity to yellow light—the 
color of burning calcium at the sun’s surface. 
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Measurements of Steep-Front Impulse Waves 


C. J. MILLER, JR 
FELLOW AIEE 


FINHE MEASUREMENT of steep-front impulse waves 
presents problems seldom encountered in ordinary 
ll x 40 microsecond impulse wave testing 


consists of obtaining 


The prob 


em linearly rising steep-front 
I 


voltage oscillograms which faithfully reproduced, to a 


known scale, the voltage wave as seen by the test speci 


sidual divider param ters 


} 


in grounding, shield: 


men. Stray or r¢ as well as the 


methods used supplying powel 


ind synchronizing the oscil may introduce spu- 


OScoDpe 


rious responses into oscillograms 


Divider errors may | ninimized prope 


rious responses 


. ' ' 
if which 1s 


| 
OSCLILO 


raph hield is provided to reduce stray field pickup 
I I 


ind high-side 


ig to the 


the junction resistors 


The 1.000-oh1 


j 


side resistor provi necessary 


proper oscillograph deflection 
t ! 


_ : . = 
The os iiograpn laced in a doubly 


room stray held 


pli kup which 
| 


into the 
The 


chassis of the 


duce unwanted signals sweep 


circuits of the oscillograph two shields of 


screen room together with the oscillograph 


form a series of three concentric Faraday eages within 


which are located the transient plates of the oscillograph 
shielded 100-foot 


connect the oscillograph with the low-side divider resis 


transient cable is used to 


\ uniple 


tor. The three shields of the transient cable are con 


nected together and erounded at the low-side divider 


resistor only. In order to reduce ground currents that 


Digest 58-18 Measur pulse 

ha solat reen Room Installation ecommended by the 
Technical Operations Department presentati AIFE Winter 
General Meeting, New York, N = 195 ! iled for 
lication in AIEE Communicatior i El 
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Barberton. Ohio 
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Fig. 1 
and synchronizing pulse amplifier 


Interior of isolated screen room showing oscilloscope 


The 


isolated scree! in Fig. | 


electron ultiplier preamplifier 


ondensing | 


CRO synchronizing gap 


lens is shown just 


[he 


cabinet 


cabinet with « o the rig 


nt 
of the 
DELOW phototu be 

re gv 


} 


caer 


. 1 
ip with 6-cm spacing was Chose! 


as a specimen to ynstrate the effectiveness of the 


isolated screen room installation by comparing test re- 
Park and Cones for a 
Standards 


sults with the data obtained by 


similar specimen at the National Bureau of 


\ linearly rising voltage wave was applied to the speci 
men gap with flashover occurring on the front of the 
wave. Crest voltage was plotted as a function of tim 


to flashover and with the +2 band ob 


Park and Cones 


0.027 microseconds 


compared 
All points from 2 
fell 


effectiveness of 


tained by 3 micro- 


seconds to within this band 


This indicates the the isolated screen 


room installation. The correlation of steep-front data 
demonstrates the practicality of using the volt-time curve 
of a sphere gap as a reference standard for checking 


steep-lront measurement circults. 
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A Reliability Handbook 


Engineers 


for Design 


DRESTE 


reliability handbook 
to aid 


This article discusses a 
which has been specially prepared 
guided missile electronics design engineers. The 
major section of the handbook explains methods 
for designing reliability into equipment by the 
adherence to certain “ground rules.’’ Emphasis is 
placed on the use of statistical techniques. 


IGNIFICANT TS obtained 


years ago 1n 


RESUI 


the 


were 


form ot more reliable 


equipment through the vigorous pursuit of three 
j 


design reliabilits as reported 
I 


Ine 
j 


effort would be 


sround rules” for 


by Motorol i 


isit 


] 


n studies made Management realized 


that much the same valuable to some 


i the company’s other projects, and so a central group 


is set up, reporting directly to the engineering man 


iger, to help all projects in the design of more reliable 


As a portion of its effort, this reliability and 


‘Reliability 
, 


ich engineer [o 


equipme nt 


components group issued copies of the ind 
I I 


Components Handbook” to ¢ 


[he first copies were distributed in 


Continual additions and revisions since then 


ese 


books up to date 


sections, the first 


[he handbook is divided into three 


which are subordinate. Section 1—General and 


vo ot 


Philosophy is an introduction to the reliability prob 


em, and shows the design engineer the necessity for 


directed ettort. Several significant pape rs are contained 
in this section Also included are references to other 
orthwhile reliability publications 

Reliability Mathematics 
the design engineer with the basic fundamentals of reli 


many details 


Section 2—Basi acquaints 


bility mathematics without into 


I he 


sSalnic 


‘ Go 
voing 


intent is to get the design engineer to 


spe ak the 


language” as the reliability engineer by use of 


rule-of-thumb methods that will give “in the ball park 
estimates. Both the well-known product rule and the 
exponential reliability equation are included, with 
understand 


The 


iow 
will be 


examples, so that the designer can easily 


the reasons why reliabilitv so often is very 


point is stressed that only 35 reliability 
achieved for a time approximating the average life of 
most parts and equipments 

However, engineers frequently err in thinking that 
high 


lifetime. This section shows them that 99° reliability 


reliability can be expected up to the average 


1°, of the average life and 


can be expected for only ; 


90% reliability for about 10° of the average life. 
Che third and most valuable section—Design for Re- 
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liability Ground Rules—stresses the fact that reliability 


must be designed into equipment from the beginning 
to achieve the highest order of final result. Specific tech 
niques for effecting a reliable design from the beginning 


are given in this section 


Recommended Parts 
Higher Relia 


} 
missiles ar4re 


Ground Rule 1: Use 
t/ {dequate Deratineg 
electrical parts and tubes for 


and derated on the basis of then 


under 


erally recommended 


ability to pertorm reliably conditions of 


125 ¢ 
Vibration ol 
§. Sho« k ot at le: 5 vy | mm) 


High hum 


temperature range 


I 


ambient 


l 65 ¢ 


, to 1,000 cps 


Litisece 


gether 


endations { pa¥’t Mi tul y 


} : 
Giscussed 


I hese recomn 


thei trons unde 
Rule 2 ire based 
Motorola's 


It may be of interest 


with parameter vari 


Ground upon past experience and 


extensive testing by 


nents group 


tives oft this ited to 


group as rel 


mendations I hese objectives are 


I lo select the most relial lable in pi 


duction quantities trom mol! one source and cor 


trolled by adequate drawing 1Ons 


2: a 


Variations 


specili il 


realist atings and paramete 


determine 


, ; 
tions for high reliabi 


under operating condi 

ity of these parts 

} Lo advance the growth of parts reliability throug! 
I 


close co-operation with feed 


ba k ot 


t. To keep aware of new products being developed 


parts manulacturers on 
test and failure information 


ind evaluate them as quickly as possible 


An effort is made to understand more completely the 
studying their be 


caretul evalu 


performance of all units tested, by 


havior durme test, by dissection, and by 


ation of materials and construction practices. In gen 


desired characteristic is long-term, stable 
the 


Confident component part evaluation is no easy matter 


eral, the per 


formance under extreme environmental conditions 


ind is achieved only over a period ot years 


Rule Allou Realisti Variations wu 
Parts and Tubes and Use a Statistical Approach to Cu 


The handbook 


G ound Oo? 


cuit Design lists over-all variations to 


4 


Revised text of a paper presented at the Western Electronic Show and 
Convention, San Francisco, Calif Aug. 20-23, 1957. Recommended for 
publication by the AIEE Air Transportation Committee 


F. FE Motorola, In« 
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be expected in parameters of parts and tubes under op 
erating conditions resulting from such causes as environ 
ments and aging, in addition to the parts manufactur 
ing tolerances. Possessing this information, the engineer 
knows, when he begins his design, the over-all variabil- 
ity of the parts and tubes with which his circuits must 


operate. An example of this type of information is 


shown in Fig. 1. 
Factors which contribute to the lowest values are the 


tube manufacturing tolerance, filament voltage 10° 


r 


below nominal, aging, and tube stability 


Factors which contribute to the highest values are 


the tube manufacturing tolerance, filament voltage 10! " 


ibove nominal, and tube stabilitv. The plus and minus 


values are considered to be normally distributed about 


the value preceding them. Thus, the designer should 


design his circuit to operate properly with transcon 


r 


ductance variations from 36 below nominal to 30‘ # 


ibove nominal for the factors mentioned. 
known. the 


duced equipment is much 


As is well design problem for mass-pro- 
different from that for a 


The 


cung the optimum 


sin 


gle model, because of yarts tolerances ex peri- 
I I 


menter may tailor his model bv sel 


value for each part to provide the desired equipment 


] 


performance, but mass-produced reliable equipment 


must give this periormance using parts which have 


values varying throughout their tolerance ranges under 
conditions ot us 


rt ] 


Herewith, substantial excerpts from 
he Statistical a | 


as explained in the handbook 
ire presented 
For 


signe! 


maximum producibility and reliability, the de- 


the equipment 


COUSIYS 


might try to design to perform 


properly with all parts simultan at their tolerance 


imits and in such Irection as t rodu he greatest 


deviation in nominal performan malt cases, it 


vill be found that th atten will tail because 


even 


the best and highest precision iave sufh 


ances. In 


1 ’ 
sSmMail toler 


be io ylved 


ciently 


probiem 
I 


insotal as ecrance considerat are 


concerned, but at the expense of complicating the cit 
I 
cultry to the extent that its over-all reliability mav be 


lower than that for an equipment 
| 


aoes 


iewer parts 


not sati extreme 


build-up Fort parts 


will exist at their maximun inces simultaneously 


is very remote. Let us investigate the manner in whicl 


the tne 


individual 
[his 


yasis for the statistical approach to circuit desi 


parts tolerances 


flect rt 


affect over-all to] 


erance. individual tolerance forms 
It is well known that many production parts 


I 





LOWEST 
VALUES 


ti5% 


HIGHEST 
VALUES 


+15 t15% 


PARAMETER 





TRANSCONDUCTANCE -2i 





PLATE CURRENT -30 423% +20 +23% 





AMP. FACTOR -e +7% +10 +8% 

















Fig. 1. Over-all variations to be expected in tubes. 
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RELATIVE NUMBER OF 
CAPACITORS 
RELATIVE FREQUENCY OF 
OCCURRENCE 

















T -s T 


-Se-ene > 


O +¢ +2¢+36 
a 68, 3% e— 
95.5 
ae 


normal or Gaussian fi equency distribution as illustrated 


6 
? 


NOMINAL +10% 


Fig. 2. Distribution of capaci- 
tor valves. 


in the following example. Suppose that measurements 
were made of the values of a large quantity of capacitors 
of the same nominal value and 10°, tolerance. Plot- 
ting vertically, the number of capacitors in each 1% 
interval of capacitance will usually result in a histo- 
gram similar to the one shown in Fig. 2. As the quan 
tity of capacitors measured is increased and the capaci 


} 


tance interval is narrowed, the envelope of the histo 


will form a normal distribution curve as shown 


gram 
[his curve is symmetrical about the average and asvn p 


totic at the base 


> and 99.7 
ring toleran 
eater dependi 
be out 
apaci 


as 


high percentage 
uction and re- 
in oversimpli 
in production 


Fig. 3 


us specinca 


ts output 


} } 


, P 
1iOWS production to meet tl 


lgma limits of normal distribu- 


} 
i typi al 


tion as shown in Fig. 3 (A), there are only 3 out of 1.000 


circuits which require parts changes to meet the speci- 


fication. In ! 


many instances, however, designs have al- 
lowed production to meet the specification only to the 
100 


parts 


l-sigma limits, as shown in Fig. 3(B), whence over 


(31.7° ) 


times aS many circuits require costly 
changes involving special selection to meet the specifica- 
tion. This results in a nearly rectangular distribution. 


With this distribution, there are, of course, many more 
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circuits near the specification limits than in the case of 
Fig. 3 (A). If severe environments and operating condi 
tions allow only equipments using those circuits meas 
uring between 98 and 102 volts on the production line 
to “hit the target,” about 30°, of 


( 


the equipments using 
the circuits of Fig. 3 (B) would fail to do their job, com- 


» (A), 


Phus, much higher reliability results in the latter case, 


pared to only 4% failing with the circuits of Fig 


r 


ven though the circuits met the specification in both 


cases. From this example, it is easy to see why we are 


striving for designs to meet at least the 3-sigma limits 


for their tolerances without re 


work, both from produc- 
tion and reliability standpoints 


Let 


les, how 


us now see, with the aid of the following exam- 


tolerances combine to meet the foregoing ob 


icctives. 


Example 1: Series Resistance Tole 


values having a normal frequency distribution 
the 


hance 


When parts 


are com 


id- 


3,000 ohms, 2,000 ohms, 


bined, resultant value will exhibit a tolerance 


If three such resistors 
nd 1,000 ohms 10°, 


intage 


each of tolerance are connected 


n series, the total resistance expected will be 
s0LF — 200 


+ 100 


6,000=% 6.000 = 374 6.000 = 6.2 


(1) 


[his will be the combined value with the same prob- 
10°,; that is, if the 


99 9° ‘ the 


ibility that each resistor range is 


resistor 1s + 10° in 


ylerance of each 
ises, the sum will be 6,000 
ises. If 


rance 


174 ohms in 99.9 


combined 


of the 


more resistors are the over-all tol 


improvement will be greate1 


Vt ; Le ; (2) 


etc., each of 


ire the individual tolerances, 


hich must contain the same number of sigmas. The 


esulting combined tolerance will also contain this same 
That ts, if 


imber of sigmas 


is seen that equation 2 is derived 


| from 


( equation 


herever possible to express a result 


mathematics of prob 


many « this can be done 


ises 


} 
Values vhich 


are 
divide the reciprocal 
combine 


manner 


nces 


Example 2: 7-Stage 
| 


I-F Amplifte 


Let us check a 7-stage i-t amplifier for gain limits 


Gair 


each stage uses the same tube type with a bogey 


trans 
l kilohm com 


loaded }e 


conductance of 5,000 micromhos and a 


position load resistor (very The tube 


and resistor variations used are those given in the hand 


lightly 
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book wherein the + values are the 3-stgma himits for 


normal distributions centered about the values preced 
ing them. 


For Lowest Expected Gain: 


Tube Contribution: 


gm low by 21% = 15% 
2m = 5,000 (0.79 = 0.15) = 3,950 = 750 
Gain perstage (nominal r me 3.95 +0.75=11.9=1.7 dl 


Tube and Resistor Contribution: 


11.9db — 0.77 db = 1.7db = 0.64 dt 
+ 0.64 


77.9248 dt 


id 


For Highest Expected Gain: 


Tube Contribution 


1s n 5 
‘ 


5.000 


[; per st r 


Tube and Resistor Contribution 


Therefore, the gain of this amplifier under typical 


production and operating conditions is expected to he 
between 73.1 db and 116.5 db. During the past several 
years in which i-f strips have been in production at 
Motorola, this gain variation has been shown 
Through use of these principles, other more complex 


} 


been successfully investigated ) 


circuits have to determine 
whether or not they had adequate safety margins to 


This 


not only in avoiding produc tion ot 


meet then required tolerances ipproach has been 


unreliable 


wasted 


valuable 


equipments, but also in avoiding the bread 


boarding of circuits which are incapable ot periorming 


consistently within required limits 


T he 
and ¢ 1? 


fe y 
e Resu 


Although good initial designs based upon the ground 


rules already discussed will g tly reduce the numbe1 


j 


qauring ! | 


of changes development and production, thes 


cannot remove the need for exhaustive equipment test 


ing throughout an entire development program 1f high 
is to result 


over-all reliability 


ful 


During this testing, care 


attention must be given to failure causes for cor 


rective action, and periodic failure rate graphs must be 


made to help produce a systematic increase in equip 


ment reliability and 
models. It is important that a specific engineer on eacl 


to predict the reliability of late: 


collect and the failure 


Data 
failure report forms are checked by this engi 


that 


project be assigned to analyze 
I 


data necessary for reliability improvement 


on 


standard 


neer to assure sufficient information has 


been re 
corded before he submits the report and failed part to 
the reliability and components group for examination 


The 


project as an important link in the reliability chain. 


results of these examinations are fed back to the 
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TOLERANCE LIMITS CALCULATED FROM PILOT- RUN SAMPLE 
FOR INCLUSION OF 99.7% OF SUBSEQUENT PRODUCTION 
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Fig. 3 \above). Voltege output distributions 








Fig. 4 (right). Tolerance limits calculated from | | 7 ig 2 23 25 27 


Y 


pilot-run sample NUMBER OF SPECIMENS (6% SAMPLE- W 


Thorough } nt testing 1 > iT » deter re d ver should al vave tried tubes, other critica 
nine the parts, and su} y ag at their limit values eariv in 
ires, beyond which a lower, nearl\ Sti ailu é the developmental phase. However, even though sucl 


continues i V yu ! . ut ? i ild thorough analyses are m: le d ry the design Stage to 


‘so be reduce fut ul increased accu 
circult tolerances 


ine 


1 thr 
ined i} 


rt 
WOURTI Lilt 


yi pl 


production consiste! 
In order to pre 


} 


eTances whici 


ditions, it is necessary to utilize properly the measure- 
ments obtained on engineering models, prototypes, and 
pilot production units. For example, after a number of 
prototype power supplies have been built, it may be 


necessary to specify output voltage limits which will rductior 


i I 


used to accept or reject uture production of ¢ 1u tit Will inci ; withi t] limits. Yet the 


power supplies. Or, if the voltage limits are lrez imi annot be unne rily wide. After th 
dictated by functional considerations or customer spec 

hcations, will be desirable to know something about 

how man eyects can be expected In production assum 

ing the same constructi ctices and 

is In the prototypes 

played 
variability 


cle rstood 


must 
ot the 
etlects 


rit 


an } 
betore and during tl idboard phase), the designer 

should have conside1 the OULDUL tolerance and made its However! 

calculated estimates of how it is affected by individual — that x and s are only approximations of » ind c, being 


tolerances of tubes and other component parts as ex- very poor approximations when n, the number of speci 


plained under “Statistical Approach to Circuit Design.” mens in the prototype sample, is small 
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Chere is a temptation to apply crude approximations 


ind increase the tolerance to x + 4s or x + 5s. How- 
ever, since the mathematics of probabilities is a highly 
developed science, it is possible to be more exact. 

By applying standard errors to x and 5s, it is possible 
to determine limits of each of these which would in- 


clude m and ¢ to a given probability in future samples 


of n specimens. An approximate method of combining 


the uncertainties in x and s permits calculation of tol- 
erance limits to any desired degree of confidence. How 
ever, this method is not as rigorous as some others. 

A method derived by Hald* applies directly to our 
problem. It is fairly rigorous and results in the deter 
mination of L in the equation: 


Ls 


Hald gives a table of values of L for several degrees of 


confidence and for several inclusion percentages. If, 


for example, we find L for 95° confidence and 98% 


‘ 
inclusion, we mean that we are betting that our limits, 
x + Ls, will 


this method is used over and over again, we 


include 98°, of production, and that if 
will have 
been right 95°, of the time. Hald’s table was checked 


against his derived formula and values of L were cal- 
( ulated for additional degrees ot ine lusion. The portion 
f the data which appears most useful to us has been 
drawn as the graph of Fig. 4. All the curves were drawn 
for 99.7% inclusion which is a common production 
goal 

[he application of Hald’s method will now be ap- 
plied to a typical set of measurements of a circuit out: 
put voltage. 

Measurements obtained on seven preliminary units 
ere 17, 18, 19, 16,18, 18, and 19. From this we obtain x 
1.07. 


curve a 


17.86 and s = From the graph, we find on the 


I = 5.3] 
x r 5.3 ) + 5 68 
iude 99.7°% of production, and we 


mnfidence in the 


90° confidence value Therefore, 
will in- 


90° } 


ylerance limits of 


may have 


truth of this statement. 


It is readily seen from the curves that a large sample 


with the same standard deviation will, of course 


aul 


4 ex- 


ve equal confidence of a smaller variation to be 
in production. 
Estimated production tolerances calculated by this 


ethod hav given 


700d correlation with subsequent 


issile equipment production at Motorola 
i I 


CONCLUSIONS 


[HERE ARE CERTAINLY many areas other than elec- 


tronics design where special effort is important to 


design, 
How 
ever, the electronics design area usually requires the 


effort to 


achieve high reliability, such as mechanical] 


manufacturing, quality control, and purchasing 
most achieve high-reliability guided missile 
electronic equipments. To guide this effort, this hand 
book has been provided to every engineer for ready 
reference to put into action the three ground rules dis- 
cussed. Each of these rules demands strict attention if 


high reliability is to be achieved. 
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Although insufficient time was spent discussing some 
very important details of these ground rules, it was 
deemed more important to emphasize the statistical tools 
the designer needs, which have not been given enough 
emphasis in reliability publications. Although the sta- 
tistical methods discussed have limitations, they are 
surely much better than the guesswork and intuitive 
methods so often used by electronics designers to esti- 
mate circuit variability. The handbook material is rela- 
tively easy for the electronics designer to understand 
and put to use, whereas most published material is 
understood only by the mathematician specializing in 
statistics. When each design engineer uses statistical 
approaches to circuit design and to test data evaluation 
an important step toward higher reliability will have 


been taken. 

REFERENCES 
1. An Effective Reliability Program Based Upon 4 Triad for Desig: 
Reliability F. E. Dreste, Electronic Equipment, White Plains, N. ¥ 
Jan. 1956, and Transactions, Institute of Radio Engineers Professiona 
Reliability and Quality Control, New York, N. Y., Feb. 195¢ 


Foundation of Equipment Reliability, J. M 
Radio-F Television Manu 
New Yor 1, 1055 


Group on 
i Engineering— The 
Indu Report Supp 
EIA 


ement 


turers Association 


Rules 


now 
Twenty -Sever 

Tele-Tech & Ele 
tatistical Theory 

Wiley & Sons. Inc 





One of the world’s largest high voltage series capac 
itor installations has been energized on the lines of the 
Louisiana Power & Light Company. Rated 57,600 kvar, 
115/161 kv, 60 cycles, 600 amperes, }-phase, the series 
capacitor application enables the utility to push large 
blocks of power economically from southern to northern 
Louisiana over a new transmission line which parallels 
a smaller existing line. 

The capacitors, supplied by the General Electric 
Company, reduce inductive reactance for the new, 
larger conductor, As a result, upon energization the 
circuit load was increased from 60,000 to 90,000 kw. 
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The Accurate Determination of Capacitance 


J. D. HORGAN j 


ASSOCIATE MEMBER AIFF 


4. PESAVENTO 


a¢ ing partitions into two or 


jE jew PRINCIPAL OBJECTIVE of the work d nore simple regions. A 


simple region is one in which the electrical potential 
nethod for accurately determining the capacitance as function 


scribed in this paper Is as tollows: to deve lop a new 


can be determined exactly by some known 
sociated with two-dimensiona composite regions. The analytical method for exam; vi I 


of the Schwarz 
term Capacitance relers to the 


ordinary electric capaci Christoffel transformation 


ged conductors. However! 


n 
. - het } 
tance associated With two char 


t} 7 


trie nethod ts also dire 


\ typical example of : my region is that asso 


] To de 


rmit yacitance p init length for this config 
lactol! ner I eld I ot I 


ct rl 
tion of the perme 


} I 


ance 


tically by 


divide the 


CONDUCTING PAPE 


MODEL ————+_— 


Fig. 2. Conventional 
analog method for 
capacitance deter- 


mination 


Fig 1 Double- 
ground-plane strip 


transmission line 


mode | 


onducting pape 


citance Results of this problen 


of 0.35 of trin 
(b) QUADRANT eure, 


The method described « 


i 


techniques to take full advar 
former and the simplicity of 
“Two-dimensional region” refers to a region of elec- 


tric field in the vicinity of two cylindrica] 


(not neces- igest Of paper 58-65 Accurate Det 
jo 1g Analytical and Analog Tech: commended by t 
sarily circular) conductors, or, in other words. a region _ Basic Sciences Committee and approved by the AIEE Technical 
‘ tions Department for presentati at the AIEE W 
in which the electric field is independent of one of the Xoo yche"’ Y.. Feb. 2-7. 195 ' 
Con 


2 ‘ heduled publication in 


: D. Horgan and to ar th Mar 
can be divided by means of thin insulating or conduct- silting plea 


inter General 


co-ordinate variables. A composite region is one which 
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Class II-V Compound Rectifiers 


G. B 


Although it is theoretically possible to make 
rectifiers out of nine IIIB-VA compounds, the 
three compounds, InP, GaAs, and AlISb are the 
most promising. These three compounds offer 
fabrication difficulties but their challenge has 
already been met with practical techniques. 


OMMERCIAL RECTIFIERS of almost all types 


are presently fabricated from the familiar ele- 


mental semiconductors, selenium, geranium, and 


silicon. Special types of rectifiers have also been made 
ver the last 


such aS COppel oxide, si 


50 years from compound semiconductors 


and lead sulphide 


1952 that 


icon carbide 
However, it was not until Welker showed in 


luminum antimonide and indium antimonide were 


semiconductors. that all the binary compounds from 


he elements of the third and fifth columns of the 


riodic table came under consideration as semicon 


material for rectifiers 


ictor 


PHYSICAL AND CHEMICAL PROPERTIES 


[HE FOLLOWING are some otf the 


semiconductor phys 


il and chemical] properties that are of interest to 


ectifier designers: the energy gap, the mobility of the 

irrent carriers, the doping impurity ionization energy 
the dielectric constant, the melting point, the thermal 
conductivity, the 


minority current carrier lifetime, and 


chemical stability of the compound. 


The energy gap determines the intrinsic resistivity 


4 the pure compound, and therefore the saturation 


current rectifier, as well 


The 


voltage of the torward biased rectifier is also a function 


density in the reverse biased 


is Its Maximum operating temperature threshold 
of the energy gap. 
2. The 


T¢€ sponse 


forward current density and _ the frequency 


of the rectifier depend on the current carrier 


mobility and the minority carrier lifetime in the semi- 


conductor compound 
». The doping impurity ionization energy and _ the 


dielectric variation of conductivity 


constant affect the 
with temperature of the intrinsic semiconductor and, 


hence, of the rectifier 


t+. The thermal conductivity governs the dissipation 
of heat 


from the semiconductor and so influences the 


level of current operation of the rectifier 


5. Some rectifier fabrication problems can be related 


Fssentially full text of a conference paper CP57-1046, presented at the 
AIEE Fall General Meeting, Chicago, Ill., Oct. 7-11, 1957 
AIEF 


Recommendec 


for publication by the Semiconductor Metallic Rectifiers Com 
tee 


B. Kich is with the 
cago, Ill 


Fansteel Met 


Kich—Class II]-} 


Compound Rectifiers 


KICH 


to the melting point of the semiconductor, while its 
chemical stability may determine the useful life of the 


de vice 


The energy gap, the melting point, the mobility of 


the current carrier, and the dielectric constant of the 
semiconductor can all be related to the type of “chemi 
bonding favors a 


The 


point IT he 


cal bond” between the atoms. lon 


higher energy gap than covalent bonding stronget 


ionic bond also tavors a higher melting 


polarizable covalent bond vields a larger dielectric con 


stant. Scattering of the current carriers by interaction 


with the ionized atoms of the ionic bonded lattice wil 


VIVE i lower mobility of the carriers than would a 


covalent bonding 

The cubis type ol diamond lattice possesses essentia 
ly covalent bonding I he semiconducting eiements Cal 
IVA 


crystallize with this lattice 


bon, silicon, germanium 


and ilpha-tin of the 
column of the 


Fig. | 
} 


for the energy gap, melting point, mobility, 


pe riodic table 


shows for these elements some literature values 


ind diele« 


tric constant. Here the decrease in energy gap and 


melting point with increasing atomic weight reflects the 


decrease in the strength of the covalent bonds 


electron screen becomes large! For 
polarizability increases with atom 
electric constant also becomes large1 

The zinc-blende, or substituted diamond lattice, 1s 
composed of at least two different kinds of atoms in 


kind ol 


Because the 


stead of all the same atom as in the diamond 


type lattice electronegativity, or electro! 


ifinities, of the two different kinds of atoms is not the 


same, the almost completely covalent bonding in the 
diamond cubic lattice is modified in the zin 
This 
ionic component of the bonding should tavor increased 


Although 


of ionic bonding is introduced into this type of lattice 


type 
blende lattice by some degree of ionic bonding 


energy gap and melting point a component 
there is a reduction of the apparent charge on the ions 
brought about through the electronegativity difference 
between the two kinds of atoms. Therefore, even al 
though ionic bonding tends to decrease current Carrie? 
mobility through scattering by the charged ions, the 
effect may be lessened with the proper electronegativity 
difference between the two kinds of ions. Also, in favor 
of increased current carrier mobility is the decrease in 
the 


because of the ionic bonding contribution strengthen 


thermal lattice scattering of the current carriers 


ing the covalent lattice bonding. As a result of these 
effects, it is possible to find high current carrier mobil 
ity and high energy gap in the same semiconductor 
The reduction in apparent charge of the ions brought 
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about by the 


electronegativity difference 
two kinds of atoms would also favor the 


the 
ot 


between 


retention 


a higher dielectric constant 

Most of the compounds synthesized from elements of 
the IIIB and VA columns of the periodic table have the 
zinc-blende lattice 


structure. Figs. 2 and 3 exhibit values 


of certain physical properties of these compounds taken 
from the 


literature. The correlation of these properties 


with atomic 
1, 1s also observed in Figs 2 

Fig. 2 e energy gap 
1LIB-VA compounds with the 
All the 


melt 


weight pointed out in connection with Fig 


and ). 


shows th melting points of 


ind 
zinc-blende 
pl 
points and 


substituted 


diamond type lattice osphides ind arsenides 


ire unstable at their are best syn 


thesized in closed svste1 


GaSb Ina 


The compounds gallium 


In As 


energy gaps less than 


intimonicde arsenide 


and 
indium 


the 


iV, 


antimonide InSb) have 


germanium. ( onsequent 
/ 


ould 


0.76 electron volts (ev) of 


rectihers made from these three compounds 


be expected to have highe ues of saturation current 


Also, 


rectihers would be 


inder reverse Dias tha germ devices 


inium 


the temperature lin ! 
I 


suc 


much more severe than sO ¢ 


Aluminum 


and gall 


met with in germa 
nium 


\LAs 


energy 


phosphide 


AIP), aluminum arsenide 
ice GaP 


ard 


have q 1ite h 


threshold voltages 


} 


on 
os 


phospl 


gaps which indicate torw 


rectihers made from them will be more than twice 


] 


the found in the | 


0.5-volt value 
The yITItS 
all higher 120 ( 


indi ating additional device 


l-ev energy gap silicon 
AIP, AlAs, and GaP are 


meiting point 


devices 


meciting 


g pe 
| 


ot 


than the silicon 


problems. The 
AISb), gallium 
InP all 


and gertima 


of 
labrication 
aluminum onide 


(GaAs 


sess meiting points betwee 


ompounds aritiy 


irsenide 


and indiun 


pos 


phosphide 
of silicor 

nium, while thei 

of silicon 


make 


excess ot the 


than that 
j 


energ,s ) re all higher 


these 


Thus npounds shoul 


that 


the 


rectihers temperatures 1n 


retical lice device operating 
temperature 


Fig. 3 


nobility 


compile 
of 
It 


mobilities that would be 


literature on the 


IIIB-VA 


nine compounds have 


the charge arri the com- 


pounds obvious that all 


1s 


acceptable in rectifiers 


I hese j 


reasonable a 


GaAs it 1s I] 


1 on ionization potentials of the 


compounds also have relectrix 


tor GaSb 14, 


and in InSb 17 


constants example 


The dat 


in in 


doping impurity atoms in these compounds is incom- 
of InP and GaAs 
activation energies for doping impurities are found to 
be the 


plete, but in heavily doped samples 


in hundredths of an electron volt as in silicon 


POTENTIALITIES OF COMPOUNDS 


FROM THE AFOREMENTIONED compilation of physical 


these IIIB-VA 


of the 


properties of nine compounds, likely 


for the de- 


candidates rectifiers future can be 


duced. 

The three compounds AIP, AlAs, and GaP have not 
been investigated very thoroughly. The fact that they 
are unstable at their higher-than-silicon melting points 
and in the case of the first two compounds at room 
JuNE 1958 
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Fig. 1. Physico!l properties of the group IVA elemental semiconductors 
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Fig. 3. Current carrier mobility of I1IB-VA compounds. Top number is elec- 
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temperature as well, indicates considerable device fabri- 
cation difficulty. 

On the other hand, however, single crystals of GaSb 
ind InSb can be obtained by the conventional pulling 
technique used with silicon and germanium. InAs is 
unstable at the melting point, and special precautions 
must be taken to prevent the evolution of arsenic. All 
three compounds are very stable under room condi- 
tions. The energy gaps of InAs and InSb are too low 
tor these compounds to qualify for practical general 
ectifiers. GaSb approximates germanium as a rectifier, 
ilthough the fact that p-type samples with 10°? current 
ivailable 
The 


single 


arriers per cubic centimeter are the purest 
realization of this 


GaSb 


prevents potential. com- 


pound can be zoned-refined, and crys 
tals as well as grown junctions can be pulled from the 
melt. Zinc, cadmium, and copper are acceptor type im- 
the 


ittice also act as acceptors. Selenium and tellurium are 


purities, and it seems as if antimony vacancies in 


mo impurities, 
The IIIB-VA InP, 


saAs, and AlSb all have energy gaps larger than silicon, 


remaining three compounds, 


vhich indicate they will be suitable materials for recti- 


f 


fiers to operate at higher ambient temperatures than 


possible with silicon rectifiers. Their higher energy gaps 
ilso point to lower reverse bias saturation currents than 


the 10°* ampere of silicon devices. The forward bias 
threshold voltages should be only a few tenths of a volt 
higher than that of silicon rectifiers. The current carrie 
mobilities in AlSb approximate those in silicon, while 
in InP and GaAs, the mobilities are comparable to 
those in germanium. Thess compounds, then incorpo- 
rate the better features of both germanium and silicon, 
ind can qualify as rectifier materials of the future. All 
three of these compounds have exhibited point contact 
rectification which is comparable to germanium crystal 
diode rectification One company published accounts 

1957 of 


% GaAs point contact diodes made in 


in the summer of substantial quantities 


their labora- 
ories 


Chese units will operate efficiently over a broad 


requency range at 450 C and can match the high fre 


quency performance of germanium. These compounds 
InP, GaAs, and AlSb, with their high energy gaps, ex- 
hibit the trapping and recombination effects seen in 
silicon. AlSb unfortunately is attacked by atmospheric 

ite! vapo! at room temperature and decomposes on 
InP and GaAs, 


room conditions 


standing. however, are quite stable 


under All three of these compounds 
ire synthesized from the pure elements at temperatures 


The re- 


ictions are carried out in sealed containers to prevent 


ibove the melting points of the compounds. 


the evolution of the VA column element. Single crystals 
can be grown in sealed quartz containers, using a mag- 
The 


of these compounds at the melting point makes the 


netically coupled pulling mechanism instability 
fabrication of grown p-n junctions difficult, but solid- 
state diffusion techniques should be applicable. 

It is to be noted also that, similar to the complete 
solubility of silicon and germanium in all proportions 
in each other, certain of the IIIB-VA compounds also 
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are wholly miscible in each other. It has been demon 
strated that, by varying the proportions of germanium 


and silicon, an alloy of any desired energy gap between 


the 0.76 ev of germanium and the 1.12 ev of silicon can 
be made. InAs and InP form such a system, and thus 
alloys can be made with any energy gap between 0.33 
and 1.28 ev. Similarly, using the completely miscible 
compound GaAs and GaP, the range of energy gaps 


9) 9) 


trom 1.4 to 2.2 ev can be covered 


AISb 


oxidation or 


\ patent has been 


granted on an alloy of and GaSb which, it is 


deterioration in humid 


The 


said to have a higher band gap than silicon, and lends 


claimed, resists 


atmosphere better than AlSb alone alloy is also 
itself to device fabrication more easily than do silicon o1 
germanium 

Although one of these IIIB-VA compounds, GaAs 
is already being actively exploited as a point contact 
rectier in the high frequency microwave range, in 
general, there is considerable work still to be done on 
these compounds before their potentialities can be fully 
covered work done on 


realized. In 1954, the literature 


these materials containing impurity derived current 


carriers of the order of 10°* atoms per cm*. The results 
1956 literature were on samples with 


. although InSb at 


reported in the 
impurity levels of 10'* atoms per cm 
least seemed to have been obtained with two orders of 
magnitude less impurities. 

Summarizing, it may be said that it is theoretically 
possible to make rectifiers out of all of the nine IIIB 
VA compounds discussed here; but practically the three 
AlSb are the 


materials of the 


compounds, InP, GaAs, and promising 


candidates for the rectifier future 


These three compounds offer fabrication difhculues 


but they are not insurmountable, and their challenge 


| The 


has already been met with practical techniques 
promise of the inherently better electrical characteris 


tics and higher ambient temperature operating range 
of these compounds is, in fact, already being serious! 


tested in the case of GaAs 
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An Electroluminescent Digital Indicator 


I A. 


ASSOCIATE 


N RECENT YEARS 


toward the prese ntation of information to the human 


there has been a strong trend 


ul 


observer by means of digital rather than analog instr 


mentation. The significance of this trend is eviden 


by the availability of a 


vrowln 
numeric display devices such 
ounters 


inescent digital 


An electrolum 
eloped which provides i Very 
visual presentation of numerical 


Anothe I 


Electrolur 


iorm 


, . 
electroiuminescent 


. +P} P } tit 
mnescen I OLloconauctl 
ised to etfect tl 


iicator 


inescent 
ransparent conducting 
plastic lave! 
yack electr 


the } 


is 


madicatol 4 sel back lectrodes o1 


cyments are formed iminescent pane! 
s patter! 
from 0 through 
excitation to the prope 
An electrolh 


1MInesce 


rinted 
on fron 
ents on the displ i\ 


With Westinghouse 


anels adequate brightness for a wide 


present electroluminesce 


variety of ambi 
" 


ent lighting conditions can be achieved with from 100 


5 to 10 ke 


to 150 volts rms Under typical operating con 


ditions, the maximum power required by each numeral 


in the indicator of Fig. | is only 66 milliwatts. Excita 


tion for a number of numerals can be supplied bv a 


small transistor converter 
for a digital indicator 


The signal information may 
be in decimal form or, as is more often the case, it may 
In order that the 


be in a nondecimal code input signal 


result in the excitation of the proper combinations of 


segments to form the associated numeral, some means 


of translation ts required Vacuum tubes, semiconductor 
devices, saturable cores, and ferroresonant circuits are 
all available to perform the switching operations re¢ 
quired in the translation. However, electroluminescence 
itself can be used quite advantageously for this purpose 

If an electroluminescent cell is positioned to illumin 
ate a photoconductor, there results a switching device 
called an ELPAK relay. So long as no power is applied 
to the electroluminescent phosphor, the photoconduc- 
tor is dark and has a high resistance between its ter- 
1958 


i NE Sack 


Electroluminescent Digital Indicate 


SAC E 


MEMBER 


AIEE 


s. When power is applied to the electrolun 


Inesceni 


emitter however, the illuminated photoconductive 


receptor il! i Tesistance which may De five orders 


its dark state 


mtn 
Lit fhe 


Fig. 1. A three-digit indicoter in a counter 


from the cert 


gments form red numeral he lite 


liability of this tvpe of translation circuit are potentially 


very good 1 he spec 1 of response 1s idequate for the 


application 


‘ ‘ys , . 
T he electro! imiunescent digital indicator provides 


numerical display with low parallax, high brightness 
I I 
excellent readability, low power requirements Variable 


color, and wide dimensional Hexibility I he logic and 


which are information 


from a particular source to the seven segment code may 


control required to translate 


make use of a wide selection of conventional devices 


However. the FELPAK logic circuit which was built has 


proved to be ve rv satistactory 


Indicator w 

i-State Devices 

al Operations Department 
New York, N. ¥ 


Digital 

he AIEE So 

ee AIEE Winter t Meeting 
AIEE 


heduled for publicatx 


use Research Laboratories, Pittsburgh 
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Pictorial Review 


ULTRASONICS 


NEW SCIENCE of high-frequency sound 
was born with the development of the 
first dog whistle in 1883. However, 

more than 50 years elapsed before scientists 

were capable of translating 

the science of ultrasound, 

propagation of sound waves 

in solids, liquids, or gases 

above audible range, into 

practical and commercial 

uses for mankind. Applica- 


tions of ultrasonic equip 


ment and instruments are seen in the 
picture (uppe eft) where soil literally 
1 


explodes off optical lenses which re 


quire de licate handling. Nurse in photo 


} 


(upper right) drops medical instru 
ment into console ultrasonic cleaner 
designed for either hospital or private 
ofhce use. Soil is dislodged by cavita 
tion—the hammering action of the col 
lapsing vas bubbles in the solution 
The multiwhistle fog dispersal system 
used at airports is seen in the diagram 
Successfully used in Europe it shows 
) 


1) runway, (2) atomizers including 


burners and sprays, (3) muluwhistles 


} compressed-air leads, (5 compressors, (6) electric 
leads, (7) visibility measuring unit, (8) fuel conduits 
ind (9) filter and air pressure regulator. Synthetic crys 
tals used to produce vibrations are made in many 
shapes. Degreasing and cleaning of machine parts is ac- 
complished by automated ultrasonic system (lower left) 
\luminum strip is soldered to stainless steel disc with 
ultrasonic soldering iron (lower right). Discovery of 


piezoelect Tt ceramics launched the new industry 


Piezoelectric ceramics are considered 
superior to naturai piezoelectric mate- 
rials because they can be tormed to 
any desired configuration and require 
lower and safer driving voltages, al- 
lowing intense focusing and concen 
tration of energy into complex cavities 
hitherto impossible to irradiate. They 
allow higher frequency operation (500 
kc) than most natural substances and 
the ceramic transducers, components 
that produce ultrasonic vibrations, 


can be polarized in any direction 
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INSTITUTE ACTIVITIES 


Buffalo Welcomes 


1958 AIEE Summer General Meeting 


BUFFALO, Birthplace of trical Power Tuesday, June 24 
will be the scene of ¢ — 9:00 a.m. Morning Sessions 
General Meeting of n nstitu adio Communica a 
June 23-27. Headquart 

Statler Hilton Hote 

suffalo, N. ¥ 


on Svst 


Hospitality ‘ Thursday, June 26 

On Sunday, June 22, f1 t p.m. t p-m. Afternoon Sessions 9:00 a.m. Morning Sessions 
New York Room on the F _ ; 
the Statler Hiltors 
eveTVvoOone 
fmends and 
tore the Dusit 
Ladies 

7:30 p.m. Symposium on Space Flight 2-00 


p-m. Afternoon Sessions 
Control ediiatinain 2 


Swita Systems 


Wednesday, June 25 


9:00 a.m. Morning Sessions 
I Aural Br 


Friday, June 27 

9:00 a.m. Morning Sessions 

( t mication Theor 
ranst on VII 

on VIII 

2:00 p.m. Afternoon Sessions 

Tel mn at 


[his pr 
nterestit 
One « 

June °f 
luncheon in the 
be addresses 
deputy commiai 
velopment 
Comman 


incheor 


Technical Sessions 


Monday. June 23 COMPLETION of the far-reaching remedial works program to preserve and enhance the beauty 
. of Niagora Falls was marked by dedication ceremonies during 1957. This picture shows the 

Grass Island Pool control structure, which extends 1,550 feet from the Canadian side of the 

— , Serer aa ? river, about a mile above the Falls. Each of the 13 gates in this structure is 100 feet wide and 
Substations weighs approximately 150 tons. The gates are operated by means of a hydraulic system. Pur- 
Semiconductor-Metallic Rectifiers pose of the structure is to control the water level in the Chippawa—Grass Island Pool area. An 
Transmission and Distribution all-day Niagara Panorama Trip will be one of the highlights of the AIEE Summer General 
2:00 p.m. Annual Meeting Meeting 


9:00 a.m. Morning Sessions 
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2:00 p.m. Afternoon Sessions 

Air Transportation IX 

Air Transportation X 

Feedback Control Systems 

Insulated Conductors 

Relays and Transformers 

Electronic and High Frequency Instruments 


President's Reception 


Thursday, June 26, features one of the 
nost important events of the meeting. The 
President's Reception and Banquet will 
be held in the Ballroom foyer starting at 
with the Banquet held in the 
Ballroom at 7:30 p.m. The Honorable 
D. A. Quarles, Undersecretary of Defense, 
will be present and the highlight will be 
the presentation of an Honorary Member 
ship in the AIEE to Dr. Quarles by W. J 
garrett, president of AIEE. This will be an 
informal affair 


6:30 p-m 


followed by a period for 


lancing 


Inspection Trips 


\ program of 12 inspection trips has 
been arranged to permit delegates to be 
me familiar with engineering work be 
ng done in the Niagara Frontier Area 
which includes Canada 
Iwo trips to a large Bethlehem Steel 
ant in Lackawanna, N. Y., have been 
anned—one for Monday, June 23, and 
ne for Thursday, June 26 
On Tuesday, June 24, an all-day in 
spection trip from Y%:00 a.m untl 
(0 p.m., will be made via bus transporta 
on to the Lapp Insulator Plant in LeRoy 
N 


On this same day, an inspection trip to 
Electric 
Motor and Control Division Plant, in 
Cheektowaga, N. Y has been planned 


the Westinghouse Corporation 


n 9:00 a.m. until noon 
An extraordinary opportunity will 


don Tuesday, June 


an inspection trip to the Nike Base on 
Grand Island, N. Y., for a limited num- 
ber of delegates 

On the afternoon of June 24, an inspec 
tion trip will be made to Ford Motor 
Company Stamping Plant in Hamburg 
N. ¥ 

On Wednesday, June 25, inspection trips 
are planned to the New York Telephone 
Company from 9:00 until noon, and the 
Bell Aircraft Corporation from 2:00 p-m 
until 5:00 p.m. This trip to Bell Aircraft 
will provide some interesting surprises 
June 25, at 2:00 
p-m. there will be an inspection trip to 


Also on Wednesday 


the Huntley Steam Generating Station of 
the Niagara Mohawk Power Corporation 
This will provide an opportunity to visit 
one of the largest steam electric stations in 
the United States 

On Thursday, June 26, an inspection 
trip is planned to the Cornell Aeronau 
tical Laboratory in Cheektowaga, N. Y. It 
is at this laboratory that much original 
work is done, solving problems relative to 
missile development. This trip will be from 
9:00 a.m. until noon 

An all day trip, covering a visit to the 
Sir Adam Beck Generating Station in 
Canada and including the new Lewiston 
Project of the New York State 
Power Authority, will end with a visit to 
the Edward Dean Adams Station 


provided the first alternating current for 


Power 


which 
system distribution in the United States 
This trip from 9:00 a.m. until 5:00 p.m 
will include a talk by R. R. Macleod of 
the Niagara Mohawk Power Corporation 
covering the theme of the Summer Meet 
ing The sirthplace of Electrical Power 
Also, on Thursday, June 26, an inspec 
tion trip of the Chevrolet Motor Division 
of General Motors Corporation, in Buffalo 


} 


will be held from 9:00 a.m. until noon 


INTERIOR of the John Lapp High Voltage Laboratory looking from the control room. Some of 
the test equipment is visible, including the three transformers for 1,050,000 volt 60-cycle test- 
ing, sphere gaps and the 2'/, million volt impulse generator on the right. Other equipment for 
high current testing, power factor measurement, etc., is located in another section of the labora- 
tory. An inspection trip to the Lapp Insulator Plant will be held June 24 during the Summer 


General Meeting 
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Institute Activities 


Ladies’ Entertainment 


Ihe Ladies’ Entertainment Committee 
headed by Mr. and Mrs. E. Sigmund, is 
arranging a series ot special events for 
the 1958 Summer General Meeting. Every 
day, Monday through Friday, from 9:00 
a.m. until 10:00 a.m., a Ladies’ Coffee Hour 
will be held in the Grover Cleveland 
Room of the Statler Hilton Hotel. On 
Monday, from 1:00 p.m. until 5:00 p.m., a 
tour of the world-famous Kittinger Furni 
ture Plant, in Buffalo, will be arranged 
One of the highlights of this program, or 
Tuesday, June 24, at 12 noon, will be a 
ladies’ fashion show and luncheon in the 
Rendezvous Room of the Statler Hiltor 
Hotel. On Thursday, June 26, at 2:00 p.m 
a ladies’ tour of the General Mills Cereal 
Plant will be made. As noted, there will 
always be available the Ladies’ Hospitalit. 
Room, where information concerning bott 
the events and Buffalo proper may be 


easily obtained 


General Entertainment 


Arrangements are completed for bus 


transportation and tickets for attendance 


at Melody Fair 


June 25. This will provide ar 


Tuesday. June 24, and 
Wednesday 
opportunity to attend a theater-in-the 
round presentation of leading Broadway 
musical comedies 

For the sports minded men a mens 
golf tournament is being set up at the 
Country Club of Buffalo. This will offe 
in Opportunity of playing on one of 
finest links the area a! 


doubtedly enjoyed 


ifternoon, June 24 


Hote! Reservations 


reservations, pleas 


nning of 


S$ 1s the v1 


immer season in the Niagara Fror 
Evervon has not already 

to de sO a 

soon t Many i€ motels are 
located metrope litan Buffalo. i 


formation concerning these motecis an 


reservations available c ve obtained 
from the huflalo Conventio ind Tour 
Bureau, 155 Franklin St.. Buffalo 
Rooms have been set aside tor 

ind their guests at the Statlet 
Hotel. Reservation cards 

vith the meeting notices 

; 


low ing accommodations 





Double-Bed Room 
with Batt 


for Two Per Da 


Iwin-Bed Room 
with Bath 
for Two Per Day 


More than Iwo Persons in One Room 
For each additio 


or Twin-B 


al person in Double 
sed Room, the extra charge 
is $3.00 per day 
Suite—Living Room, Bed Room, and Bath 
For One—Per Day $30.00 
For Two—Double Bed : $3.00 
—Iwin Beds $28.00 47.00 





If a room at the rate requested is un 
available, one of the nearest available rate 


will be reserved 
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AIEE-ISA-IAS-ARS National Tele- 
metering Conference (Exhibit)* 
Lord Baltimore Hotel 

Baltimore, Md. 

June 2-4, 1958 


Summer General Meeting* 
Hotel Statler 
sulfalo, N. Y. 


June 22-27, 1958 


AITEE-IRE Nonlinear Magnetics and 
Magnetic Amplifiers Conference 
(Exhibit) 

Statler Hotel 

Los Angeles, Calif 

August 5-8, 1958 

Fina late for +TP—closed, ~CP 
Syn.—closed, CPMs—June 2 


AIEE-IRE-NBS Electrical and Ra- 
dio Standards Conference 
University of Colorado and NBS 
Dormitory Accommodations 
soulder, Colo 
August 15-15, 1958 
Final date for +TP— 
Syn closed, CPM June 


Pacific General Meeting 
Hotel Senator 

Sacramento, Calit 

August 19-22, 1958 

Fina late fe T P—closed 
Syn.—June 3, CPMs—Ju 


AIEE-NEMA National Electrical 
Insulation Conference 
Pick-Carter Hotel 
Cleveland, Ohio 
September 7-10, 1958 
date for +TP—June 9, tCP 
June 24, CPMs—July 3 


World Power Conference Sectional 
Meeting 

Montreal, Que., Canada 

Septembet 7-11, 1958 


Petroleum Industry Conference 
Baker Hotel 

Dallas, Texas 

September 15-17, 1958 

Final date for +TP—June 17, tCP 
Syn.—July 2, CPMs—July 11) : 


Power Industry Computer Applica- 
tion Conference 

King Edward Hotel 

Toronto, Ont., Canada 

September 15-17, 1958 

Final date for +TP—June 17, tCP 
Syn July 2, CPMs July 11) 


ATEE-IRE Industrial Electronics 
Conference 

Park Shelton Hotel 

Rockham Memorial Auditorium 
Detroit, Mich 

September 24-25, 1958 


AIEE Future Meetings 


(Final date for +TP—June 26, {CP 
Syn.—July 11, CPMs—July 21) 


AIEE-ASME National Power Con- 
ference 

Statler Hotel 

Boston, Mass. 

September 28-October 1, 1958 
Final date for tTP—June 30, tCP 
Syn.—July 15, CPMs—July 25) 


AIEE-IRE-EIA-SMPTE National 
Electronics Conference 

Hotel Shermar 

Chicago, Ill 

October 13-15, 1958 

Final date for +TP—July 15, tCP 
Syn.—Ju 30, CPMs—Aug. 8 


Machine Tools Conference 
Statler Hotel 

Hartford, Conn 

October 13-15, 1958 

Final date for +TP—Ju 
Syri ily 30, CPMs—Aug 


Fall General Meeting 
Penn-Sheraton Hote 
Pittsburgh 
October 
Tr P—June 27 

CPM fug. 22 
Magnetism and Magnetic Materials 
Conference 
Sheraton Hotel 
Philadelp! Pa 
November 17-20, 1958 
Fina ate for Es 
Syr ept. 3, CPM 


ATEE-IRE-ACM Eastern Joint Com 
putor Conference (Exhibit) 
sellevue-Stratford Hotel 
Philadelphia, Pa 
December 3-5, 1958 
Final date for +TP—Se 
Syn.—Sept. 19, CPMs—S 


t. 4, tCP 


p 
ye 99 
ept. 29) 


AIEE-IRE Second National Sympo- 
sium on Communication Systems 
(Exhibit) 

Colonial Inn-Desert Ranch 

St. Petersburg, Fla 

December 3-5, 1958 

Final date for abstracts and sum 


maries—Aug. 1) 


ATEE-IRE-ASOC-EIA National Sym- 
posium on Reliability and Quality 
Control 

Bellevue-Stratford Hotel 
Philadelphia, Pa 

January 12-14, 1959 

Final date for *TP—Oct 

Syn Oct. 29, CPMs—Noi 


Winter General Meeting 
Statler Hotel 
New York, N. Y. 


February 1-6, 1959 
(Final date for +*TP—Na 3, TCP 
Syn.—Nov. 18, CPMs—Nov. 28) 


AIEE-IRE-U of P Transistor and 
Solid-State Circuits Conference 
University of Pennsylvania 
Philadelphia, Pa 

February 12-13, 1959 

Final date for +TP—Nov. 13, tCP 
Syn.—Nov. 28, CPMs—Dec. 9 


EJC Nuclear Congress 
Cleveland, Ohio 

April 5-10, 1959 
Final date for +TP 
Sy? Jan. 20, CPMs 


South East-South Central District 
Meeting 

Dinkler Plaza Hotel 

Aclanta, Ga 

April 8-10, 1959 

Fina ute for +T P—Jan. &, DPMs 
Fe 2 


East Central District Meeting 
oO} 


DPM:s 


Rubber and Plastics Conference 
Sheraton-MavyfHlower Hotel 


Empire District Meeting 
Hotel Svracus 
Svracus N.Y 
April 29-May | 
Final de TP—Ja 
Feb. 2 
AITEE-IRE-EIA-WCEMA Joint Elec- 
tronic Components Conference 
Benjamin Franklin Hotel 
Philadelphia, Pa 
May 6-8, 1959 
Final date { tT P—Fe *CP 
Syn.—Fe 20, CPMs—March 2 


Middle Eastern District Meeting 

Lord Baltimore Hotel 

Baltimore, Mad 

Mav 19-21, 1959 

Final date for +TP—Feb. 18, DPMs 
March 13 


*Final date for submitting papers— 
closed 

+TP—Transactions Paper 

tCP Syn.—Conference Synopsis 
CPMs—Conference Manuscript 
DPMs—District Manuscript 

(District Paper Synopses should be di 
recited to the District Meeting Com 
mittee 


Transactions and conference papers must conform to the requirements in Authors Guide. 
For a copy, write to E. C. Day, AIEE, 33 W. 39th St., New York 18, N.Y. 
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Reservations must be received not latet baugh, printing; W. K. Parks, hotel reset 
than 2 weeks prior to opening date of vations and accommodations G WwW F 
meeting and will be held only until 6 p.m Fighmy, registration; C. Lynn, hospitality orum at 


on day of arrival unless later hour is E. J]. Rahil program; J. P. Wood, tech Summer General Meeting 


speaihed nical papers; W. N. Carlson, meetings and 
. I he 18th Forum of Technica 


properties; R 4. Beuerman, inspectior 
. ommitt Chairmen Vice-Chai 


Committee trips; ¢ H. Sulliva i transportation ( 


na other members of the 


Members of the 1958 Summer General C. Gavlord, lunches and dinners; H. B men, 2 
Technica Operations Department 


Meeting Committee are: D. J]. Munhall Vidal entertainment I ] Brosnan 
t- ¢ M vill be held in connec 
Summer General Meeting 
Nev York Roor ot tne 
Hilton Hotel, Buffalo 


g ot 


tion with 
chairman: B. S. Rice ice-chairman and President's Reception and Banque , 


secretary; L. J. Murphy, treasurer; W. F Fogel, students; Mr. and Mrs. E. Sigmund 
Rauber, finance: W. | Thompson, and adies program; C. W. King. special pro 
K. J. Kelly, pu ations; C. J. Brum jects; M. O. Johnson, air transportation 


€ 


Southwest District Meeting 


Held March 31-April 2 in Tulsa 











TULSA 


Technical Sessions 


eat f the “Se 


P. M. Honne 


General Session 
Nor 


Salis ot 
Jations o 
Engineers Joint 
cil for Professional lopment, an 
tional Society otf Protessional 
did not mean that the AIEF 
draw into technical rs 
cerned about the get 
Presi 
read 
The Functional Plan \s ippeared Hopkins F graphy ¢ 
the February ‘ i AIEE PRESIDENT W. J. BARRETT (center) was made a chief of the Kiowa tribe at the dinner 
rineering meeting of the Southwest District Meeting. The presentation, made by Kenneth Anquoe (right) 
The kevnote address was delivered by was observed by R. K. Lane (left), general chairman of the District meeting. President Barrett's 
R. K. Lane, founder of the Tulsa chapter Kiowa name is Boin-ba-hait-kyo-to-to-ka, which in the Kiowa language means “Lightning 
of the AIEE, general chairman of the gen- Chief." Several Kiowa hoof dancers are shown in the background. 
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Jarzembski, Jarco Services, Inc., Tulsa, 

Okla. He urged the need for revising 

school curriculums so that fundamentals 

ather than operation is taught, emphasis 

eing placed on the learning rather than 
ne memorizing process 

f The aircraft of the future is 

| to provide good maneuverability 

oh speed and high altitude. The re 

s s that construction materials will be 

. ected to high-temperature and the 

stresses from high thermal and physical 

ock. D. K. McIlvaine’s paper, “Materials 

Electrical Systems in High-Tempera 

e Aircraft 


terials for performance at a tempera 


* considers the problems and 


re range between —65 C and +500 (¢ 

Although the development and test pro- 
zrams to date indicate a 500 C electrical 
system is feasible, much more effort is re 
d to evaluate available materials, de 


lata 


Te 
new materials, establish design « 
sh workable procedures, and co-or 

all fields of endeavor into a com- 
le system 

Other papers were the 

g of Aircraft 

[. K. Johnson, General Electric Company 

Lynn, Mass.: and the “Design Considera 


Qualifi ition 


Electrical Systems,’ 


Testi 


ons for the C-132 Electrical Power Sys 

is,” R. J. Robinson, Douglas Aircraft 
any 

Power Transmission 


ights-of-way for transmission lines is rap 


The acquisition of 


ty becoming a major problem for many 
ectric utility companies. How the City 
Board of San Antonio 
Texas, met this problem was discussed in 
‘Narrow Base Steel 
Transmission Lines on City 


..} 


Public Service 
H. C. Hughes paper 
Towers for 
Streets.” The problems of routing trans 
ission lines and the procurement of the 
ghts-of-way to service subdivisions all 
ound the fringe areas of the city were 
formidable, he stated 
[he narrow base tower combined with 
he use of post type or pin cap nsulators 
in be used in many cases instead of an 
installation the 


nderground 


author 
ointed out. The cost is somewhat greater 
har 1€ usual type of overhead line but 
tantially less than that of an under 

d line 
mpanion papers were “Insulator Re 
ch for Tomorrow's Lines,” A. D. Lantz 
Brass Company; and “Wood Struc- 
es for 230 Kv and 345 Kv Construc 
R. G. Yerk, Hughes Brothers, Inc 
rial Applications. The choice of a 
ition transformer for a given indus- 
plication is a problem of compar- 
iny factors in order to obtain the 
ilance of qualities. F. J. Brutt, West 
nuuse Electric Sharon 


his paper ‘Comparison of Modern 


Coropration, 
strial Distribution Transformers,” 
mpares the three basic types of trans 
ormers which are each more or less suit- 
ible for nearly all industrial plant appli- 
cations. These are the mineral oil filled 
the askarel filled, and the ventilated dry 
type. These transformers, which are used 
for industrial applications and secondary 
circuits, cover the range of 15 through 167 
kva for single-phase and 30 through 300 
kva for three-phase, both in the 600 volt 
and 5,000 volt class. 

The paper discusses the needs of the 
consulting engineer in making his selec- 
tion. Direct comparisons are made be- 


524 


tween the types and the limitations and 
problems imposed by the application, and 
recognized standards and codes are re 
viewed. Finally, the economics of the par 
ticular types are compared 

Also presented at this session was a pa 
per on “Motor Operation and Protection 
on Unbalanced Voltages,” by R. S. Reed 
and G. W. Cunningham, both of the Gen 
eral Electric Company 

Substations. “The Economics of Substa 
tion Standardization,” T. R. Hoke, Okla 
homa Gas & Electric Company, Oklahoma 
City, Okla 


Station standardization economical?” The 


discusses the question “Is sub 


answer is not too obvious because most 
accounting systems are geared to record 
the costs of standardization, but generally 
do not reflect savings from standardization 
and are unable to indicate the losses from 
failure to standardize. Although the mon 
etary savings from substation standardiza 
tion will never bulk as large as the savings 
from distribution standards, the potential 
economies are far from negligible. Othe 
papers read were “Consideration for Re 

mote Data Logging,” W. F. Cruess, West 
inghouse Electric Corporation; and “Ove 
load Capability of Modern Power Fuses 

C. H. Baker, S & C Electric Company 


All-Congress Banq uet Highlights 


1958 Nuclear Congress in Chicago 


“INDUSTRIALIZING THE ATOM” was 
the theme of the 1958 Nuclear Congress 
held March 17-21 in Chicago, Ill. The 
Congress t 


sponsored by 31 leading eng 


screntin and 


groups and co-ordinated by the Engineers 


consisted of the 4th N 


neering management 
Joint Couns 

-ar Engineering and Science Conterence 
the Atomic Energy Management Conte 
ence, the 6th Hot Laboratories and Equip 
ment Conference, and the Atomic Indus 
trial Forum Atomfair 


All-Congress Banquet 


A -highlight of the 


4 


Congress was 
Marct 


Strauss, chal 


banquet held Wednesday 
the Palmer House. L. I 
of the Atomic Energy Commission 

duced the principal speaker, United States 


Vice-President R. M 


policy address, Nixon challenged the So 


Nixon. In a major 


viets to prove their “dedication to peace 

by agreeing to preparatory meetings in 
which substance as well as form of pro 
posed agenda items would be discussed 
He stated that a conference not preceded 
by adequate preparatory discussions 1s 
“doomed to fail,” and that a summit con 
ference which failed would increase rather 
than reduce international tensions 

To meet the challenge of the space age 
Nixon 


great need for a high-level public under 


Vice-President pointed out the 
standing to develop sound national poli 
cies with respect to space science and ex 
ploration. One of the major needs in this 
field is to develop a wider appreciation of 
the importance of the long-range benefits 
of basic research. In addition, he suggested 
that development of the United States 
outer space program not be limited to the 
military 

In reference to United States earth satel 
lites now aloft, Vice-President Nixon said 
“We must not permit a few successes to 
soothe our injured pride and lull us again 
into complacency and a false sense of se- 
curity.” 


Technical Sessions 


Over 150 papers were presented at the 
Nuclear Engineering and Science Confer 
ence, held at the International Amphi- 
theatre. Of these papers, 18 were spon- 
sored by the AIEE 


Institute Activities 


I | Electrix 
Compar ibed mal ool: mst! 
menitat pressu 
ized water power plants. Among 


topics vered ne paper are des gi 


reactor temperature 
liquid-level instr 

mentation for a 
nuclear plant with analog computer ver 
hication a ‘ e subject 
of a pape ‘ yn and P. Waite 
eh 


Genera! caused 


ous amounts 
levels, poses 
yroblem. A 
dA compute! 
paper 

E. P. Gyftopoulos and B. Smets of 
the Massachusetts Instit Technology 
presented | > on nuc power plar t 
transfer 4 method is shown ft 
1 transter inctions fror 


partial differential equations with respect 


to time and spatial variable issumMIt 
that the heat transter ce 
pendent of temperature 

\ paper by R Morse and R. N. Bre 
Jr., of the Leeds and Northrup Company 
lescribes a 3-element electronic feedwate 


control = systen 


experimenta 


boiling water react he descriptior 
includes block diagrams of the control ar 
rangement and simplified schematic 


grams of the contro! unit, bridge 
and other elements 

L. E. Weisner of E. I. du Pont de Ne 
prese nted a paper enti 
Count Rate 


grief descriptions are given of all-transis 


mours & Co. (Ine 
tled Transistor Systems 


tor boron trifluoride counters, Geiger 


counters, and scintillation probes 

\ paper by H. W. Bassett, Jr., and E. R 
Gasser, both of the General Electric Com 
pany’s Knolls Atomic Power Laboratory 
discusses the control system on a turbine 
generator supplying commercial power as 
a by-product of a nuclear test reactor 

F. C. Steiner of the Knolls Atomic 
Power Laboratory described a new method 
for the measurement of gases in high 
pressure water reactor plants. The appli 
cation is suitable to shipboard use and 
gives results in 5 to 10 minutes that agree 
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with those obtained by lengthy laboratory 
methods 
In the study of transients in nuclear and 


chemical plants, it is often necessary to 


effect of variable transport 


rate. A 
effect is 
presented by E 


Electric Con 


consider the 
ag caused by iniabl mass fk 
circuit to simulate such a! 
scribed im i paper 


Holzmann of the Genera 
pany 

Boring, R 

all of Genera 


strong focusin 


reTir 


held in conjunction with the 1958 Nuclear Congress 


FEATURE of the All-Congress Bonquet 
was an address by United Stotes Vice-President R. M. Nixon. At the speokers table are (left fo 
chairmen, Gen- 


Local Arrangements Committee; B. R. Prentice 


right) R. D. Maxson, chairmen 
Nucleor Congress Policy Board; and Vice-President 


eral Committee: J. ® Dunning choirmon 


Nixon 


Exhibits 


contami 

precautions 

spread of cont 

he adequate hio 

to protect personi 
A paper by ] 

ind J. H. Magee, all of Leeds 


xckrell, D 


rup discusses modular concepts in 
control instrumentation The mod 
signs described are ntended to correct 
many of the objectionable features found 
when ORNI Oak Ridge National Lab 
oratory) instruments are interconnected to 


form a reactor control system 
J. W. Adams, of Du Pont’s Savannah A CENTER-PANEL CUTAWAY of o nuclear power reactor, with simulated action, features ALCO 
Products, Inc.'s exhibit at the Atomfoir, port of the 1958 Nucleor Congress in Chicago, Ill. 


River plant, described an automatic reac 
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of reactors, including several “push-but 
ton” types so designed that visitors could 
operate the controls 

\ model was displayed of the dual-cycle 
boiling reactor for the Commonwealth 
Edison Company's Dresden nucleat power 
station, located 47 miles southwest of Chi 
cago on the Illinois waterway. The Gen 
eral Electric Company will complete this 
Edison by 


station for Commonwealth 


‘iy? 

Also exhibited by General Electric was 
model of the “Beetle,” a manned, self 
yropelled vehicle equipped with manipu 
lator “arms” to serve power plants of the 


type which will drive nuclear-powered 


rcratt 

Ihe American Machine & 

Companys AMI 
red a closed-cycle boiling-water power 
red 1 ie- Wi \ 


Foundry 


Atomics Division fea 


eactor in its exhibit. In addition, the 


ompany displaved a full-size reactor grid 
plate with dummy fuel element loading 
The Nuclear-Chicago Corporation an 


nounced and exhibited for the first time 


al working subcritical nuclear re 


actor designed for educational purposes 
It was operated with a radium—beryllium 
neutron source and 2,500 kilograms of 
natural uranium 

A cobalt-60 irradiator was demonstrated 
by Atomic Energy of Canada Limited, 


Commercial Products Division. Samples 
having volumes up to 220 inches can be 
irradiated with dose rates exceeding | mil 
lion roentgens per hour 

ALCO Products, Inc 


featured the functions within the core of 


The exhibit of 


the pressurized-water reactor system de 
signed and built by ALCO for the Army 
Package Power Reactor (APPR-1) at Fort 
Belvoir, Va 
The Thimble Loading Machine 

which handles radioactive materials under 
18 feet of water and which operates on its 
own small railroad track, was shown by 
the Westinghouse Electric 
The device was built for Westinghouse by 
General Mills, Inc. It will be installed 
later this vear in the Westinghouse Test 
ing Reactor at Waltz Mill, near Pitts 
burgh, Pa 


Corporation 


[Translations of USSR Scientific 


and Engineering Journals Available 


AS ANNOUNCED in 
neering, February 1958, p. 1 


Electrica Engi 
73, the trans 


lations of four leading Soviet scientific 


and engineering journals in the field of 


powel! transmission communications 


and electronics are now available by ar 


rangement with the Pergamon Institute 
a nonprofit organization 

Following is a listing and prices of the 
publications available on an annual sub 


} 


{ Dasis 


scription 


schestvo 

c Technology 
USSR (quarterly 
Radiotekhnika | Elektronika 
Radio Engineering 
und Electronics 
USSR (monthly 
Radiotekhnika 
Radio Engineering 
USSR (monthly 
Flektrosviaz 
elecommunications 
USSR (monthly 

scount 

members of 


Members 
t be arranged 


AIEE members only should send sub 
scriptions and remittance to N S 
Hibshmas 

f Electri Engineers, 33 W oth St 


New York 18, N. ¥ 


Libraries 


Secretary, American Institute 


research laboratories. Gov 


rnment departments companies et 


Pergamon Insti 


E. 55th St New York 22, N. ¥ 
London W 


should send orders to 


Fitzroy Square 


Sample Contents Lists 


Ihe following are sample contents 
ists of two of the publications 


The contents for Volume 2 of “Elec 
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tric Technology USSR.” which are listed 
here, are at present being edited and will 
be going to production shortly; Volume 
| should be ready in the very near future 
Volume 3 is in translation 


Electric Technology USSR—Contents 


Volume 2, 1957 


N. 1. Stability of a Transmission Sys 
tem with Controlled Synchronous Con 
densers at a Substation Making Sections 
anovsku, O. V. Controlling a Mill with 
Separately Driven Rollers 
’ estigation of Overvol 

Earth Faults 
ilated Neutral 
ka, Ya. Arc-Ouenching 
Blast Circuit-Breakers 
O. Determination of In-Fee¢ 
Motors to 
its in Low-Voltage Systems 
V. Wind 
ansmission Line Conductors 
1. N. The Protection of a Regulating 

Autotranstormer 
Zherde I irt 

Materials Ferrosilicon 
Neiman, Z. B urge Synchronous Motors wit! 

Solid les on the Rotor 

to B. V. and Kogan, Z. B. Turbogenerator 
Rotor with Direct Cooling of the Wind 
ng Conductors 
High-Voltage Autotransformers 
I 4 New Aijir-Blast Circuit 
or 220 K 7.000 Miva 
4 Method for Thermal Calcu 
Mining Combine Motors 
V’. Velocitv-Time Relations for 
for Intermittent Opera 


from Induction 


Pressure on Overhead 


of Deriving Equa 
mechanical Transient 
hit | Induction Law for an 
Electrostatic Machine 
)20 Pg Bortsoi Yu 1. Generalized 
Method of Investigating the Transient 
Processes in Electric Drive Systems 

hent I D Le V. I.; Popko 
J I. The Measurement of Corona Losses 
on Live Transmission Lines 


Tsuernth, L. V. and Kachanova, N Anal 


Institute Activities 


ysis of Static Stability of Complex Power 
Systems by Electronic Computers 

Gimoyan, G. G. Practical Methods of Calcu 
lating Relays with Rectifiers 

Lopshits, L. M. The Nomogram for Determin 
ing Protective Zones of Lightning Con 
ductors 

Kuchinsh G. §. and Litvir s, E. L. Thet 
mal Systems of Isolation of Condensers 

Glents, Yu. A. The Use of Load Distributior 
Dia 
tems 


zrams for the Design of Urban Sys 


Radio Engineering and Electronics USSK 
—Contents No. 1, 1957 


Editorial 
Tzimring, S/ lation veguides 
with Periodi homogenei ties Var 
tion Method 
G. P. Stabil i I Impulse 
of Variable Parameters 
Ihe Effect of Differentiating 
Integrating of Fluctuations upon Av 
erage Number of Variations 
G. § Elkin, G 4. The Transfor 
of Amplitude and Phase Fluctua 
ms in Resonant 
th V.N The Effect 
tural Functior rin f Unhomogeneities 
in Air Dielectr rt ility upon Dis 
tant roposphet Pr vagation of Ultra 
short 


Svstems 


by Struc 


Produced 


Frequency Band Em 
Impulse I ransmission 
Vi. Mutual Synchronization of Aut 
generators at Multiply Frequencies 
Prozorowsk Distributed Amplifer as a 
System < t iltipole Networks 
Persik Ml rectional Coupler for H 
Mode ir W aveguice 
Elimson, M. 1 rr D. I Electron Emis 
sion Mechanism of Thin Dielectric Layers 
Subjected to a Strong Electric Field Ma 


J Electronic 
Surtaces 
High-Frequency Oscillations in 


teams of Periodically Varied 


Emission from 


N. Analvsis of Energy Interchange 
between the Electronic Current and the 
Electromagnetic Wave 

Shpigel, I. S.: Raizer, M. D.; Miac, E. A 
Instruments for Relative Measurements of 
Variable Magnetic Fields 


Notes and News 
Gershstein, G. M.; Vite G. L. Expansion of 
Fluctuating Zones in Magnetrons of Dec 
metric Range 


Cond uctance 


Letters the Editor 
Berna é G 
Wave 


Radio Engineering and Electronics USSR 
—Contents No. 2. 1957 


Editorial 
Ma 


Spot Pr vy Electr 
Surface of Dielectric PI 

n, M. I.; Gorkov, } | 
Study of the Method Applied for Reduc 
tion of Autocathode Bombardment by the 
Loss of Residual Gases 
npe, R. Certain Research on “Cold” Elec 
tronic Omission of Sulphurous Cadmium 
Monocrystals 
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PRESENT: Engineering 


Societies Building 


Wy 


a 


j a hd 


, 


“@ NOONDAY scene 
in front of entrance 
to present Engineer- 
ing Societies Build- 
ing on 39th Street 
in New York City 


® SITE (foreground) 
of future United En- 
gineering Center 
where most of the 
demolition has been 
completed 
looking southeast, in- 

United No- 
Building (left) 
and Carnegie Foun- 


View 


cludes 
fhhons 
dation Building 
(right 


<4@ VIEW, looking 
northwest on 39th 
Street, of present En- 
gineering 
Building 


Societies 


> VIEW 
ted Nations Plaza 
includes (lef? to 
right) 


from Uni- 


International 
Business Machines 
Corporation Building 
Carnegie Foundation 
Building, and 
(arrow) of 
United Engineering 
Center, between 47th 
and 48th Streets 


site 
future 


FUTURE: Site for new 


United Engineering Center 





Notes and News 
I he Se y ‘s 
form m in U.S.A 


Inte epa ent “ 


Radio Engineering and Electronics USSR 
—Contents No 


Editorial 


JUNE 1958 


Moditx 


Its 


Brief Information 
5 ’ , s ; 


Measurement 


ppi 


of 





Reviews and Bibliography 
P. O. Publishe 


technics and Electronix 


Radio Engineering and Electronics USSR 
—Contents No. 4, 1957 


Editorial 


the Editor 


Conference To Be Held 


at NBS Boulder Laboratories 


cipants 


Vital interest in scence 


ever-increasing need tor instrumen 


tation are a 


ment of standards 


techniq 


Fortes u¢ 


Award 


challenge for the improve School studce government. Honors and 


, > 
awards include: election to Tau Beta Ff 


Kap] i Nu ft 


achievement of 


and measurement 


ues. In no field is this challenge and Eta 


in electronics, as witnessed 


iutomation, electronic 


s racial and naviga 


comple Kities of 


instrumenta 


Fe llowship 


Announced for 1958-59 


Conference on Magnetism and 


Magnetic Materials Is Planned 


Michigan Section 


Presents Symposium 


ae 


T. J. Harley, Jr 


100 appli 
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study group, only 240 were admitted for 
lack of seating facilities. This overwhelm 
ing response contributed to an eminent 

successful symposium whict s a fine ex 
ample of what entl 

commiuttee men 


Call 


Annual Pulp and Paper 
Industry Conference Held 


AT THE FIRST SESSION of the Symposium on Industrial Electrical Power Systems sponsored by 
the Michigan Section of AIEE, Section Chairman H. M. Hess (left), associate dean of the College 
of Engineering, Wayne State University, greets the speoker, J. P. Smith (right), applications 
engineering, General Electric Company, Detroit, Mich 


PRESENT at the Pulp and Paper Industry Conference (above, left) are: (left to right) 
G. |. Burner, Rust Engineering Company, Pittsburgh, Pa., chairman of the AIEE 
Pulp and Paper Industry Subcommittee; C. H. Hudson, General Electric Company, 
Atianta, Ga., Subcommittee vice-chairman and Conference program arrangements 
chairman; and Prof. W. D. Stevenson, Jr., School of Electrical Engineering, North 
Carolina State College. Right: Discussing some of the conference papers are: (left 
to right) T. D0. Roberts, Albany, Ga.; S$. T. Bates, Charlotte, N.C.; and S$. A. Bobe, 
Atlanta, Ga., all of Westinghouse Electric Corporation 
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dedicated Reuben B. Robertson Labora 
tory of Paper Technology 

The AIEE Pulp and Paper Subcom 
mittee Meeting was held March 26 at 
which time G. I chairman, an 
nounced that the Conference for 1959 
would be held at the University of Maine 
Tentative dates of June 11-12 have been 
set for this conference. T. A. Likos, West 
inghouse Electrix 


Burnet 


Boston 
Mass., was appointed program chairman 
tor the 1959 Conference. Mr. Burner also 
announced that the Conference for 1960 


( orporation 


would again be held in the southern 
States area 

Ihe success of the 1958 Conference 
was the result of excellent co-operation 
and assistance of North Carolina State 
College’s Schools of Engineering and For 
estry and the North Carolina Section of 


the AIEF 


Annual Meeting of NSPE 
June 11-14 in St. Louis, Mo. 


Presentation of the 1958 Nat SO 
tv of Professional | ineers NSPI 
Award to N. W. Doug rtvy, dean emet 


i engineering ; iversitv of Ten 


tus 


CSSEL “ 


e annual meeting 


f the NSPE in St. Louis, Mo June 11-14 


The eighth individual to recei 


! since it was first made in 1949 


i iT¢ 
Dougherty served as a member of 


College of Engineet 


is retirement i 


is currently engaged in consultation work 
for the Arnold Engineering Development 
Center 
Dean Dougherty will be presented with 
a plaque at the final banquet session on 
June 14. Others having received the award 
ire: Herbert Hoover, 1949; D. B. Stein 
man, 1952: C. F. Kettering, 1953: H. A 
Winne, 1954; A. A. Potter, 1955; D 
Quarles 1956, and G. M. Read, 1957 
The educator was chosen for the award 
in recognition of his outstanding 
leadership in his profession as evidenced 
by his devotion to the advancement of 
engineering education, his sympathetic en 
ouragement otf students of engineering 
vealous promotion of the ideal 
principles of his protession, al d 
manitarian interest in his tetk 
De: 1 tv acted as chairm: 
tate Board of Exan 
nd Engineers from 
past president of 


, 
Boards 


in NSPE 


© 4 


1 i 
R.R Tucker 


NSPE Pres 
I he 





COMMITTEE CHAIRMEN who are planning the AIEE Pacific General Meeting, August 19-22, 
1958, at Sacramento, Calif., are shown gathered at their first planning meeting in January 
They are: (top row, left to right) M. R. Davis, publicity; R. O. Syron, registration; L. O. Haupt, 
Jr., inspection and field trips; E. J. Keogh, sports and recreation; J. E. Chester, meeting; R. W. 
Armstrong, student activity; (front row, left to right) P. E. Shaad, finance; W. G. Felt, treasurer; 
F. J. Groat, vice-chairman; C. R. Day, chairman; W. L. Hill, secretary; Mrs. F. J. Groat, ladies 
program; |. E. Ball, entertainment. Chairmen not shown are: E. R. Price, lodging arrangements; 


ond A. O. Clark, printing and tickets. 
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engineer in industry, education, private 
practice, and Government 

4 combined functional section confer 
ence will be held by industry and educa 
tion. The theme for this group ts Pro 
Engineering 


Students for Professional Careers > 


fessional Development of 


Minnesota is 


Ryan, engineering professor at the Uni 
versity ot scheduled t« 


speak on Professional Course 
Today ina wre ] N 
chairman ) Student Chapters 
Committee, will ) The Role of the 


Student Chapte 


It ompson 


Among other topics to 
be «discussed vil | at Protessiona 


Concepts Industry ts from Eng 


} 
a 


lec! 
ASEEF throv 


Fund. Prof enninge 


ig! 


project and 


present 
study as it 
ngineer 


tne work ot protessior al et 

This report will be part of an entire after 
noon's program devoted to a broad dis 
cussion of the techniciar 

Professional meetings will resume on 
June 14, with a luncheon to feature an 
address by J]. M. Dalton, attorney general 
for the State of Missouri. He will 

The Role of the Professional Engineer 
State Government 

Ihe NSPE is composed of 
$5000 


Ipprox 


imately registered professional 


engineers in all the technical branches 
The members are affiliated through 46 


State societies, and over 375 


local cl apters 


News of the 
Insulated Conductors Committee 


Emphasis is placed at present on the 
development of extrahich-voltage 50M 
to 400-ky power cable because of the need 
for such cable in the forseeable future 

Because of the importance of electrical 
insulation in this development, the Insula 
tions Subcommittee of the AIEE Insulated 
Conductors Committee has been active in 
studying insulating materials that might 
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be 


consid 


Lamme Medal 1958 Nominations 


Due December | 


CIGRE Ofhcers 


for 


conferences 
1 Study Committees of CIGRE in re Tie in 
The 


1958 Announced 





c Corp 


f CIGRE Stu 


ved with Pro 


to CIGRE Study 
Direct 


tne 


CIGRE, 112 Boulevard i International Meetings 

c or nv AT ting { t c a i I a E - 7 . 

tee. CIGRE copes of Interest to Engineers 
N.Y 


Interna neiad in anada and the U1 ed States a 
rs of 


Commit 
ernational meeting 


United States membership on 
prime 


I S. National Committee tional 
plant ng the I cent months as follows importance to engineers meetings 
participation in the 17th | C. H. Titus (M ‘°47), laboratory depart anc 


ngaged in 
; 


JUNE 1958 Institute Activities 





attendance at all events without conflict 
Chis unique “package” of meetings will 
tract Important engineers ind scientists 
trom most countries of the world 
The meetings and dates are 


Se pter e7 3-6 1958 Montreal Oue 


Canada—Fifth Convention of the Pan 
American Federation of Engineering So 
cieties (UPADI 

Septemi 7 Montreal 
Sectional Meeting 
he World Power Conference 


Canada—Canadian 
September ]-]4 958—Joint 

Tour sponsored b " Canadian a 

World Powe 


States Com 


onal Committee ot 
Conterence and the Unitec 
Dams) to St 


nittee on Large Lawrence 


River Navigation and Power Projects. to 
Niagara Falls, to the Nuclear 


Power Sta 
on at Shippingport ind to Ne York 
City 

Septer é 
Hotel Statler—Sixtl 
gress on Large Dams 

Additional informat 

e General Program 

Meeting of 

) nce, available 
National Committee 
Conference Room 


Officers Elected for 
1959 National Electrical Week 


N ] MacDonald 
Thomas & Betts Co 


was elected 


president of The 
Elizabeth N ] 
National 


Committee at the 


chairman of the 
Electrical Week (NEW 
committee’s semiannual meeting in Chi 
cago, Ill recently 
He succeeds M. F 
dent and director of sales of Union Elec 
iret <£25., oe 


Skinner, vice-presi 


Louis, who has led the cde 


velopment of NEW = as an all-industry 
event for the past three years 
The committee reviewed repo! s n the 
98 observance of NEW, elected officers 
/ / 


and approved preliminary plans for the 


next nua ODseTV ance scheduled = tor 























MEMBERS of the 1958 Conference Committee met in Dallas, Texas, on April 2 to plan for the 
Petroleum Industry Conference to be held at The Baker Hotel in Dallas, September 15-17, 
1958. They are: (seated, from left to right) J. L. Sandlin, secretary-treasurer; P. S. King, hos- 
pitality; L. E. Oberhelman, chairman, Petroleum Industry Committee; D. $. Coffman, chairman, 
Conference Committee; Mrs. M. A. Sullivan, ladies activities; C. A. Maas, technical program; 
D. N. Chadwick, vice-chairman, North Texas Chapter; (standing, from left to right) J. A. Savage, 
student activities; H. A. Soucy, registration; C. F. Crandell, registration; R. T. Martin, hospitality; 
Paul Neblett, vice-chairman, Conference Committee; J. B. Robuck, chairman, North Texas Chap- 
ter; Don Shimble, printing and programming; R. T. Shields, budget and finance; J. J. Cupples, 


publicity; Eldon Webb, inspection trips 
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Electrical Distributors, Na 
tional Electrical Contractors 
National Electrical 
ciation, National Industrial Service As 


ciation of 
Association 
Manufacturers Asso 


sociation 

It is also endorsed by the 
AIEF American Farm Bureau Federa 
tion, American Home Laundry Manufae 
turers 


following 


Association, American Society of 
Agricultura Engineers Canadian Elec 
trical Council Canadiar Section of 
IAEI, Electror Parts and 
Manufacturers Engineering 
soaety Inter ! Electric 
Lulization Coun nter tional Ass 


aqaatuion of 


Equipme nt 


lance of Television ane 


Ice Associations Nationa Assoajau 


roadcasters Na 


Plans Made for 


National Power Conference 


NEC Ofhcers 
for 1958 Announced 


J. H. Enenbach 


at the Illinois Bell Telephone Company 


supervising engineer 
has been elected president of the Na 


tional Electronics Conference NEC 


for 1958 


ELECTRICAL ENGINEERING 





Other fiicers 
Conference 


the Hotel Shern 


—$ $a 


timonthly Publications 


nnual 

yn of 

payment af due metaber clusive of 
Student members) mav 1 ve one of the 
three publicatio il publications 
are offered to n ibers at an annual sub 
scription price of ‘ -act Nonmem 
bers may subscribe on an advance annual 
subscription basis of $5.00 eact plus 50 
cents for foreign postage payable in ad 
vance in New York exchange Single 
copies, when available, are $1.00 ea¢ h. Dis 
counts are allowed to libraries, publishers 


and subscription agencies 
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ATEE-ASME Management Conference 


ENGINEERS inspect o 
fluid bed iron ore re- 
duction pilot plant at 
The Arthur D. Little 
Inc Laborotories in 
Cambridge Mass 
during the AIEE-Amer- 
ican Society of Me- 
chanical Engineers 
(ASME Engineering 
Management Confer- 
ence, held in Boston 
Moss., March 19-20 
1958, ot the Hotel 
Somerset 





L. HEDIGER (right) of the Shawinigan Water and Power Company receives the St. Maurice Valley 
Section Prize Paper Award from W. G. Seline (left), Section chairman. The award was presented 
at a March meeting of this first authorized AIEE Bilingual Section. The competition is the second 
since the Section was formed in 1954. Mr. Hediger’s paper was entitied “Lightning Phenomena 
and Its Protection with Particular Reference to Present-Day Theories as Developed by Mr. J 
Cougnerd.” 
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AIEE President Visits Cleveland Section 








I jc Issues 
Annual Report for 1957 


Part One of the Engineers Joint ¢ 
FC Annual Report for 195 I 
The Pre en R t { 
I jC ( ties rg r \ 
I nis ge i iry EC Presi 
Jj. W. Barke S< sé mor r 
ers rogress s fc ( ' 
S € ot € Enginee g Protess 
eration Engineers’ Ce 
fes | Devel el I ac 


AIFF 

I I 

FE It ( 
Dp 

Eng ¢ 
pine 

Rela ns 








A MODEL of the new 
Cleveland Engineering 
Scientific Center 
being 


in Cleveland 


and 
which is con- 
structed 
Ohio, is inspected by 
(left to right) W. H 
Chase, F. H. Knapp 
AIEE President W. J 
Borrett, and J Cc 
Strasbourger 
Barrett gave a short 
talk at the March 20 
meeting of the Cleve- 


President 


land Section on the 
new United Engineer- 


ing Center in New 
York City 
Re 
Ca 

I tice, I 

ng Ma ( 

g Si ( 

n XC ¢ Inte 

Labo Leg 

» Na | Eng ¢ 
Wa P« vy P 


THE SPEAKERS AND OFFICERS of the Session on Extra High Voltage Systems, held during the 
20th Meeting of the American Power Conference were (left to right): E. T. B. Gross, Chicago, 
ill., chairman of the session and chairman of the Electrical Program Committee; L. F. Lischer, 
Commonwealth Edison Company, Chicago; J. H. Hagenguth, General Electric Company, Pittsfield, 


Mass.; M. J. 


Deutsche Verbund Gesellschaft, Heidelberg, Germany; and | 
session, Public Service Company of Colorado, Denver. 
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Lapoco, American Electric Power Service Corp., New York, N. Y.; G. V. Boll, 
M. Robertson, co-chairman of the 


{ctivities 


Review Board, Planni Practice of Eng 
neering, Public Relati Recogni f 
Specialties n Engineering ind Wi 
Whe bt 
P I Ant R a 
i r P 
I hres ‘ 
p | é 
1958 Nuciear Congress 
Preprints and Proceedings 
| 
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I P I ( 
4 ‘ t ( 
4 \ ( Db 
( ( PF. ii 
D I I ¢ W x ( 
( A Ay 
D Coet \ { ( 
S A ov Get ‘ 
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Ihe Mark f In He K 
rT h Nuc Pro E 
ACF. 3 I 
AN ( t \ ‘ 
r Reacto / D 
American Be \ ( 4 
f Desig P c f Spe ed ( 
Components of the PRP Reactor. D. J. F 
General Electric Company 
19 Ear Operating and Maintenane Ex 
perience with the Arm Package Powe Re 
actor. J. W Barnett, E. E. Da a Ae 
Fleur, Jr., U.S. Army Engineer Research & De 
velopment Laboratories, Fort Belvoir, Va 


184 Cleaning Nuclear Reactor Systems 
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Membership in the American Institute of Elec- 


trical Engineers, including a subscription to DR. G. C. GARLAND, 


director of admissions 
at Northeastern Uni- 
versity (right), congrat- 


this publication, is open to most electrical en- 
gineers. Complete information as to the mem- 
bership grades, qualifications, and fees may . 
be obtained from Mr. N. S. Hibshman, Secre- vietes A. H. Kidder 


(F °50), North t Re- 
tary, 33 West 39th Street, New York 18,N. Y oe 
gional vice-president 


of the National So- 
ciety of Professional 





Engineers (left), after 
Mw Kidder's speech 
before the Massachvu- 
setts Society of Pro- 
fessional Engineers 
(MSPE) Annual Meet- 
ing recently held at 
Babson institute of 
Business Administra- 
tion. Looking on (cen- 
ter) is A. G. Korol of 
MIT 








Travel Grants 
fere sone ne ee ve ee ae Provided by NSF 


Design Considerations for Aircraft Relays 

Spectrum Analysis of Random-Noise Generators 
57-1020 Automatic Mobile Telephone System. R. P. D 
57-1028 The Diode Reactance Modulator. G \l 


57-1159 Diversity of Farm Loads. /. B. Altr J £: #4 


58-105 The Technique and Instrumentation of Low-Impedance Ground Meas- 
urement. ( 1. Du 


Requests for applicatio 
lressec to the Assistant 
Mathematical, Physical, and 
Sciences National Science 


Washington 25, D. C 














ing from the Milwaukee School of Engi 

AIEE FELLOWS ELECTED niin teeeneameneeetiine 
with the Wisconsit Gas and Electric 

Company  betore eniistit I ne Fit 

Wisconsin Cavalry in 191 I IYIY, fe 

3oard of Directors Meeting, February 7, 1958 vegan service with the Salt River Valle 


William Fremont Dunkle AM °24. M Analytical Engineering Sections, Gene 
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V. E. Schlossberg 


Cc. H. Titus 


AIEE PERSONALITIES 


Madill \M 


J. Warner 
mal Telephone & 
De Be 


Inc consulting engineers in the 


lelegrap rpora 
\ Rict ardson, 


plastics 


non has joine 


field, at Hazardville Conn as an in 


sulating and semiconductor consultant 


to the 


Mr. 


indus 
served on the AIEE 
Applications 


electrical and electronics 
Warner 


Communication 


tries. 
Special 


June 1958 


Morris Brenner 
- ¢ P 


k 


Strasbourger (AM 


Company 
iS execulive 1 president Mr Stras 


bourger i a lent of 


A\IEF 


served on 


tormer vice-presit 


District No. 2 (1951-538 


th 


and has 


1e following Institute Com 
Co-ordination 
Sections 1947-50 


1947-49); Award of In 


Planning and 


1954-57) 
chairman 


muttees 
1946-49 


1951-55, 


Institute Activities 


stitute 


Executive 1957-58 


C. 


Ww. H 


{ 


Safety (1950-51 

Finance (1957 
chairman of the AIEE Ad 
tration Department 956-57 and 


yer of the AIEE Board of Di 


1956-61 


1948-49) 


Prizes 
and 


He was 


L. Killgore 7 


ef 


AM 


er 


Davis (AM 
ve, A 


Stegner AM 


een appointed 
the Wester 
at Buffalo 
Anderson (M ‘34 
N. ¥ 


visor of division construction 


with 
to succeed 
who has trans 


to SVTracuse as svstem ipetT 


E. C. Duffy (M °50 


engineering 


vice-president respon 
sible for construction, and 
electric and gas operations, Long Island 
Lighting Company, Mineola, N. Y., has 
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been elected a senior vice-president. Wil- 
liam Welch, Jr. (M °53) 


president, was elected vice-president 


assistant vice 


W. Bernhard (AM ‘45 
manager of the motor and generator de 
partment Allis-Chalmers Manufacturing 
Milwaukee, Wis., has been ap 
pointed assistant to the chief engineer! 


assistant to the 


Company 
steam turbine department 


R. C. Dickinson (AM °37, F ‘48 


engineering manager in charge of the de 


section 


sign of magnetic type air circuit breakers 
Westinghouse Elect 
R. E. Frink 


n the same 


tric Corporation, and 
AM °55 


section 


supervising engineer 
received a $10,000 
patent award from Westinghouse in recog 


ition of their inventions atly im 





proved protection devices for electrical dis 


tribution svstems 


G. L. Haller (M °45), general manager of 
he Genera! Electric Company's Defense 
Flectronics Park 


Svracuse, N.Y has been elected a vice 


Electronics Division 


president of the company 


Herbert Harris, Jr. (AM °46), chief engi 
eer of Sperry Gyroscope Company's Ait 
Armament Division, Great Neck. N. ¥ 
ias been appointed manager of the divi 


sion 
B. L. Arnold (M °50), sales manager. and 
W. G. McElfresh (AM "56 


engineering re pre sentative 


senior sales 


Lenkurt Elec 
ric Company, have both been assigned to 
} 


1e firm's Engineer. Furnish, and Install 


(,roup 


E. H. Krieg (M ‘47 
consulting engineer of Stone & Webster 
Engineering Corporation, New York. N. Y 
I Krieg 
served on the AIEE Nucleonics Committee 


vice-president and 


1as been elected a director. M1 


L. L. Lind, Jr. (AM ‘40, M °47 yrincipal 
lectrical engineer in Ebasco Services Inc.'s 
Design and Construction Division, has 
een appointed special assistant to R. W 


Advance Research Proj 
Department ot Defense, an 


Johnson, director 
ects Agency 
igencyv recently established to meet the 


needs of the United States space conquest 


Jerome Ottmar AM ‘4 vice-president 
Metals & Controls Corporatior Attleboro 
Mass., has been elected chairman of the 
tion of the National 


Manufacturers Association 


Electrical Contacts Se« 


Electrical 


D. C. Pinkerton (MU "5! 


neer at the 


consulting engi 
General Electric Company's 
Electronics Laboratory, Syracuse a 
has been appointed manager of advance 
engineering of the communication prod 
icts department. Mr. Pinkerton has served 
on the AIEE Carrier Current Committee 
1951-55) and Radio Communications Svs 
tem Committee (1956-58 

H. H. Sheppard (AM °34, M '51), has been 
elected vice-president and manager of the 
electrical equipment department of the 
Rumsey Electric Company, Philadelphia, 
Pa. Mr. Sheppard has served as chairman 
of the Philadelphia Section of the Institute 
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and is presently chairman of the AIEEF 
Sections Committee. He is also a member 
of the Public Relations Committee and the 
Administration Department 


O. W. Sommers (M 46) 
manager of the City Public Service Board 
San Antonio 


general manager to succeed V. H. Braunig 


assistant general 
Texas, has been appointed 


AM 0, F °57), who was retained as 
engineering and management consultant 
J. E. Sheehan (M ‘28, F °33) 
in the executive department ( 
Public 


executive assistant to the general manag 


staff engineer 
f the City 


Board, was promoted to 


Service 





H. E. Way AM °'23. M °26 


assistan i 





Electrica Equipment Division of the Bus 
Defense Services Administration 
I S. Department of Commerce, received 


the Meritorious Service Award from Secre 





Sinclair Weeks at a ceremony on Feb 


ruarv | 1958 


T. R. Welch (AM ‘46, M “% formerly 
director of research and development for 


Elgin Watch Company's Electronics Divi 


sion Burbank, Calif has been named 


general manager ot! 1¢ Componer ts Divi 
sion of Brubaker Electronics Company, a 
subsidiary of Telecomputin 


Los Angeles, Calif 


( orporation 


member of the 


R. W. Burtness (AM "54 
research staff, Stewart-Warner Electronics 
a division 


Chicas 


of Stewart-Warner Corporation 


o, lll., has been appointed managet 


of engineering and researct 
V. J. Cozarin (AM ‘45, M 52), manager 
of the Cleveland, Ohio, repair plant of the 


Electric Cor 


been named manage! 


Westinghouse ration, has 





of the Cinannatu 
Ohio, manufacturing and repair 
A. C. Del Col (AM °'50, M 52), superin 


tendent of the Cleveland plant 


plant 


succeeds 


Mr. Cozzarin as manager 


F. G. Goldner (AM '55). design engineer 





Westir wouse Electric Corporatior East 
Pittsburgh, Pa., has been appointed prod 
i development engineer for the Hi 
Line H ware Division of the Brewer 
Titchene ( 1 mn. Cor and, N. ¥ 


Ww. 3 Plate AME 5! electrical engineer 
Anaconda Wire & Cable Company Hast 
gs on Hudson, N. ¥ 


to the position of man 


has been ippointed 


r of the Acces 





sories Divisior 


F. A. Hubbard (AM ‘41). superintendent 
operations New 


of electric sSedford Gas 





and Edison Light Company has been ip 
pointed general superintendent 
D. G. DeBolt AM °50 sales engineer 


Centralia, Mo 


product 


A. B. Chance Company 


has been appointed manager 


power-switching equipment 


Cc. D. Dimity (AM ‘40, M °42), manager 
F. Gordon (AM ‘45) 


Phelps Dodge 


utilitv sales, and E. 
sales department Copper 
Products Corporation, have both been 


elected assistant vice-presidents 


R. E. Greene (AM '26 M ‘°46) 
manager of construction for the Detroit 


assistant 
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Edison Company, retired recently after 
years of service with the com 


served on the AIEF 


1935-36 


nearly 32 
pany. Mr. Greene 


Power Generation Committee 


H. G. Blumberg (AM 


president of the Ferguson Electronic Suy 


+ executive VICE 


ply Co., Detroit, Mich.. has been elected 
president of the National Electronics Dis 
Michigan Chapter 


tributors Association 


r. A. Combellick (AM 6). of Lenk 





Electric Company's Military Division, has 
been promoted to manager of its Washing 
ton, D. ¢ othice and director of the easter 
ea Covernment sales 
J. M. Morgan (AM ‘22, M 0). of Wast 
ngton, D. C., has bee appointed by the 
ly é Na ns to the pos on of Ame 
can Representative for the Economic Con 
T son { Asia an he “ } 
head irters Bangkok 1. His 
errit “ extend from t 
Philippines where ne wi recommen 
projec the Bureau of Flood Contre 
and Water Resource Developments on the 
Various cour ies ou nis erTritory M 
Morgan serves on the AIEE Ir 
Cor Committe 1952-58 


OBITUARIES 


Ray Clinton Faught AM ‘19. Member 
for Life retired engineer of the Genet 
Electric Company Baltimore Mad aied 
recently. Mr. Faught was bor Sidne 
Maine n Januar 22, 187 After grac 
ating from the Massachusetts Ins te f 
Technolog mn ISOS, he € the Ge 
eta Ele ( | 

Morland King (AM ‘06. F ‘25. Memb 
i Life protess t ele cal engines 
ing arn I la ¢ t tf the elec 
trica engineering departmet at La 
favette ¢ ege, Eastor Pa.. died recen 
Prof. King wa worn in Brooklvwn, N. ¥ 
on November 22 IRS] He receiver the 
a: egret EL} I 140 ana he 
M_E.F egree in 190+ oth from Un 
College He was rem be f the elec 
trical engineering faculty at Limon unt 
1920 when he became associate profess 
ot elec ca er neering | Lafavette 


College. He was made professor and hea 
department 
in 1921. Prof. King was a registered pre 
fessional engineer in the State of Penr 
svivania, a member « the American 
Associatior of University Professors 
American Society for Engineering Edu 


cation, Tau Beta Pi, and Sigma Xi 


George David Young Leacock (M ‘40 


president of Moloney Electric Company 


of Canada, Ltd., from 1922-56, died re 


cently in Toronto, Ont., Canada. Born on 
a farm near Toronto, Mr. Leacock joined 
the Canadian Company of Moloney Elec 
tric Company of St. Louis in 1913 as the 
Toronto district manager. He later be 
came sales manager and was made presi 
dent in 1922. Mr. Leacock was a member 
of the Professional Engineers of Ontario 


and many other organizations 
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AIEE in 
Worcester Polytechnic Institute 


THE ELECTRICAL ENGINEERING DEPARTMENT at the 
Worcester Polytechnic Institute, Worcester, Mass., wos 
established in 1893, 30 years after the founding of 
this engineering college. The Student Branch of the 
AIEE received its charter on October 14, 1925. Present 


Branch counselor is W. R. Grogan 


As one of the six degree granting departments in 


science and engineering, the electricol department is i 
staffed by 14 full-time faculty members and 6 graduate : 


assistants. Over 100 of the students are members of i 
the AIEE 


— 


_—,. 
i 


Alden Memorial (right) is one of the 15 buildings 
located on the Worcester Polytechnic Institute campus 
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Technical. Education 
and Research in India 


M.G. MALTI 


MEMBER AIFI 


MY KNOWLEDGE 

India sas acqu 
vear (1955-57) tour of it 

of Roorkee Roorkee 

under a contract betwee 
technic Institute, Troy, N. ¥ 
ternational Co-operation 
Washington 

During 
per ods Vi ! from 
weeks ollowing 
tutions Institute of Scene 
galore, Mysore State; Birla Colleg 
Essentially full text of conference paper 
sented at the AIEF nter General Meeting 
New York, N. ¥ 2 
sponsored by the AIEFE Education Committee 
Recommended for publication by the AIEF 


Educational Publications Committee 


Feb 7, 1958, at a session 


M. G. Malti is professor of electrical engineer 


ing at Cornell University, Ithaca, N. Y 


June 1958 


Rajast! 


College of Engineerit 


gineering, Pilan 


than State; and Bihar i 
nology, Sindri, Bihar State. Wt 


by no means the only technical 


are 
tutions, th re rtainly typical and af 
ford a fairly good sample of engineer 
education in India 

It should be emphasized 
is not a backward country 
of Roorkee is over 110 
counts amor alumni some o 


distinguished worid authorities 1 


gineerin particularly i rI 


the development of water resources. Ever 
since India became independent, the num 
ber of Indian universities h almost dou 
bled from 18 before independence (in Au 
gust 1947) to 33 as of 1954, and the end is 
not yet in sight. The output of engineer 
ing graduates has risen from 1,000 before 
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lian Institute of Techr 
West Bengal State, whict 
ir Inst 
Bihar State 
and M.B.M. Eng 


at Jodhpur 


hance 
hom I had 


mate association dur 


n India, not only is 

| reputation 

11SO a man entnhusias 
Indian patriot, a lover o he United 
and a eEXxeculive 

Dr. Deshpande rincipa f Bihar Insti 
tute of Technology ounder of that 
Institute. He cleared the ground of trees 


ned and constructed the campus, se 


1 teachers, and put it inte operation 
wv in an Indian university 
corresponds to the president of an American 
university. The chancellor is the governor of 
the state in which the university is located 


*} ae vice-chance 





Electrical between 20 and 30 applicants. In order to even row boats. They have annual athletic 


the facilities of technical institutions meets which last a few hours. [These sports 


a Pg n technical schools, there exists anywhere matches (Rugby type They swim and 


best interest of the nation, Indian although encouraged unive 


Engineering alate adopt the competitive 


are neitner 
~ y \amination system Sometime nceome } 
Education he early Spring, the registrar of 


e€ newspapel 


c competit 


applications 


fessor Garde of M.B.M leg 1] ! visl » compete. The 


th 


$ protessors! covers tf 


t 
ematics, and Eng 


languas 


ive beet 


n domination 


i : ; Curricula 


stud 


India realizes that its future depends upon 


ts industrialization [his realization is sports are an integral part of every uni Unlike American universities, Indian 


universal. Hence, it is easy to understand versity [he students play tennis and universities offer varving courses. For the 


vhy, for every available student vacancy squash They have occasional 


football undergraduate student, there are diploma 
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Roorkee tex ates, t 
over periods 


ipport the mat Belgium. France 
nion Government oft India 


mont I it Roorkee has the s 
quence in Roorkee is one pe riod whit lianas, witverland tne i 

»v through the United States Technical Co countries, and the USSR is plan 
a pe operation Mission and the International been in existence for the 


months in civil engineering foll 1 


owed has 


one period in electrical engineering, past decade. It 
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stitution Electrical Engineers, and the 
to mention only 4 
ectrica 


education. The Govern 
ment o is doing its utmost to solve Be Technica 
probl alone when it in and witt it le of « 

| hen this " +} 


this 


Electrical 
Eneineeringe 


Education 


Cost of Technical Education 





arent Or some hnane 
cannot continue the 
tance 

opportunity for the Ford 


Here is an 
which ts doing excellent work 


er philanthropic or 


Co 
Nations ght nancial lo: 
err tv librar Most 1 7 , 
| books and hack volumes of without assis 
as the AIEF 


suc h 
t Foundation 
oth 


i, one Oo 
at problems >y I 
| magazines 

Electric Journal, Electrica 

the Proceedings of the British In in India, or 
ELECTRICAI 


some 


I ndias educatior 
Thus, India is fully cognizant of the 
problem of staffing its new universities and iT , 


in I 
ENGINEERING 


| institutes, and raising its stand 


technica 
ectrical Engineering Education 
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Opportunities for Employment ; anne ne Pr” 


Research Institutes 


References 


4 


Special Programs 
Offered by MIT During Summer: 


Conclusion 


indoubte rT 


proper authorities, if | as not lready done racurricular activitli | nun nial at Massachusetts Institut 
0 I 
$ I Cambridge, Mass 


4 
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University of Illinois in 1904. The organi 
zation has more than 29,000 members, 74 
college, and 12 alumni chapters in the 
principal cities of the United States 


Selection of the 1958 Recognition Award 


Electrical 
Engineering 

7 winner as well as possible honorable men 
Education tion recipients will be made in the 


ird cons sting ot severa 


he electrical enginec ring pre fession 


€ pre << 
Search Started for 
Outstanding Electrical Engineer 


nominat 
Electric 
Kappa N 


honor soc 


nded mpl among electrical ’ 
= me : 
ianifested not ly vy achievements it W. Montstre 


a variety igat Ryder, R 


nee hat 1eir rvice to mankind is 


ieverment in | I work, il i ron Zerby, Executive Secretary, Eta 
ice on behal ni nity ate pT i Association, P. O. Drawer 
Nation; in hi tural or ¢ ] llsburg, Pa. Nominations 

elopment; and 1 TV rendered to urned to Mr. Zerby 

is profession } 5 nominat 

Eta Kappa Nu 


ard 


forms may obtains 


Industrv Viewpoints on 


Educating Electrical Engineers 


S. HILI 
AIEE 


BEFORE HE RETIRED 


Lniversitv. D 


Americar 
ASEI Nang nica DrOcress ind = social 


Professional entirely different 


rently 


avs generates 


raise proble 
prod 


eting suct 


its simplest form, my concept ot the 
A special article base ‘ tal objective of engineering education might 
Conference on Electrical neering be reduced to one sentence An engineer 


tion, Sagamore Confer Center, Syracuse 


en ing program should assist competent and 
University, May 31, 1957. Recommended for 1 , i ; , i } 

€ ‘ ble dividual Dte > esse 
publication by the AIEE Educational Publica responsible if duals to obtain the essen 
tions Committee 


* } wi > t > > > 
W. S. Hill is manager, engineering recruiting which will permit them to achieve full 


General Electric Company, Schenectady, N. Y 


tial educational background and stimulus 


professional engineering status and make 
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the maximum possible contribution dur 
ing the years of future practice 
ilso help to restate the steps 


engineerit problems art 


impie terms, we m ist 
em t! recogni¢ 


imine ana 


< ict 
one wou d 
find t in n larg proportion is en 
com passed r I érgy conversion 
However, if i an e one whose busi 
is purely electronics, vou would find 
vat nearly all of it was concerned with 
information conversion and materials. The 
point is that in our present economy, dol 
lar volume and numbers of people are 
verv high in two of these three categories 
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planning of our educationa 


les iadineleid tin hea Snail | aking (including feedback control using 4=§C @Ctrical 
Materials Problems 1 ng the : . ; ; : En gineering 
Education 


Information Conversion 


wm 
and ve conside!l : 

metical 
standpoint of Ca 


S$, Inasmu 


missiles makes g ! ampl le 1 
! } " ! system might 


require 
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Witt 


compute! 


operatiol » SOLVE 


IBM 


ical 


or al 
fu 


ol inutes 


solving mathe 
extremely in 


d decisi 


Ar 


calculations 


area 


tility 


compone nts 


tech 


comput 


ana 


plications 


} 
people 
I 


my own 


in 
mpressed 


ndividuals 
lisciplines 


It 


anical 


trained is a common experience to find 
mech electrical, chemical enginee 
ng, and physics trained people all yrouped 


together and to a great degree losing their 


specific identifications in the interests of 


the project which itself recognizes no arti- 


ficial boundary of the academic world 


46 Elect) 


Feedback in the Field of Education 


At a meeting like this, it is appropriate 
to apply one of our own principles, that 
yack of You are 
educators may in 
servations applicable to the electrical en 
industrial 


information who 


be interested these ob 


their re 


lu 


graduz 


gineer as they assume 
sponsibilities. These ites have many 


the same time we 


if 


strong po nts 
aknesses understood and 
«lifted and cor 


heavy tec 


assigned 
of 
it 


are 
counte!l 


en er! I 


responsibilities, they 


blems b fail realize 
enginee! 


Mechanic 


evampie 


ica 


them il 


in 


ccustomed 


ipproat 


enginecr iS usua 


tical appli ition 


si mechan 


een su 
iodels ratl 


reas 


tions 
academ 


GE's 


Situation 


conce 
Young one o con 


irrent 


train 
as 


is Changing so rapidly under 


the growth of science and 


the impact ot 


ical Engineering Education 


might be 
Funda 


technology, that its teaching 


obsolete before it 
mental training in the basic and applied 
the only foundation 


can be used 


sciences 1s, therefore 
curriculum can be built 


With 


engineer ¢ 


on which the 
with confidence such a toundation 
the young an best meet the 


variety oft problems 


dustry 
keeps up 


S10! 


rmon 
extension con 


ifact 


This means do 
ot 


p! OTs ¢ 


thins time so that 


flig 


ell ing 


ictual ht automat w others 


co} 
Per 
it 


can take over and free the pilot for 
dering trest se 


this | 


problems as they a! 
1 or 
that 


what 


olds a sugyestion us 


haps 
electrical 
should train our 
but for 


namely we 
for 


the tasks ahead 


engineering 


students not we 


see today 
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Technical Education in Britain : 
Electrical 
D. O. AKHURST 


Engineering 
Education 


FEW NATIONS 


1 text of 0 
AIFE Winter 
Y Feb. 2 I 
by the AIEE Educ 


ms Comn 


‘ I I form 
lucational foundatior ‘ I grant led on the advi 

ree cetaeion, Memechenssts Sestlant imple, to the recom tior 

Technology, Cambridge, Mass 


Y 
re 


’ tv Grants Committee 
eign language should be ir tee is composed of academic 
_ , 
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Electrical 
Engineering 
Education 


under the contre 


e Minister of lucatior 


Grants, Scholarships, Exhibitions 

tenable 
the 
the 


iwarded 


Government t noial S 
ior courses tor al onor leg at 
iniversities offered ! al rv 


Ministry of Ex 


the 


are 


rtificate of 


results 


lucation Examination ipils attend 


ing secondary grammar 


schools. In 1956 410 new State Scholar 


Also 


1.557 State Scholarships awarded to 


j n } } 
iw. cad 6on: this yASIS 


s! Ips were 


pupils offered Open Scholarships at the 
Technical State 


iniversities Scholarships 


120 and Ma 


olarships for those wishing 


awarded in 1956 were about 


ire State Sct 
un ity later in life num 


4 scholar 


attend a 
red arou 
were also 


1ocal 


selecter 


are awarded Dy ali univers 
colleges—notably Oxtord and 

Colleges—fron tne! 
penetactions 


sts, and 


Student Expansion 
I he reatly 
ce World 


the scientific de partmer 


ties Nave g 
War II, the ‘ i cl 
ts. In 1946, the 


Manpower! 


univers 
etiy 


rec 


In addition th rt ide to in 
trained 
English 


sup 


ease the numl 


technologists and scientists r 


government has provided financial 
port through the allocation of grants by 


towards 


for 


the Universities Grant Committee 


apital for buildings 
te aching and research in science and tech 
Over one half of the £24.5 million 
the University 


“earmarked’ 


expenditure 


ology 
spent or committed for 
Building Program has been 
for buildings for teaching and research in 
science including medi- 


technology and 


348 


cine. This expend 


the expansion of the Imperial College of 


Science and 
1953 
increased from 
approximately {1 
inclu 


expenditure 


n outside 


technology in 


inanciall 

tor 

chemist 
Shethe 


nam 


Univer 
Ihe admission 
applied scien 
rsities a 


tor 


did adm 


} 


ates 
demonstrate or 
flerei 


tior 
l 


Technology 
whereby the student numbers will be 
1,650 to 


> million 


equi] 


iture does not include honors as a first class honors degree, an 
degree, or a 
lower When 


not awarded with honors the pass degree 


upper second class honors 
announced in second class honors degree 


3,000 at a cost of is specified as first or second division 


} 


does the I here Z three postg! 


nor 
le the development pro 
idon, in science 
prov nci 
Y support A\pproxi 

and £1.5 
lestined for 


Leeds 


Manches 
Man 


Southamptor fluid 


sristol, Glasgow 


nology 


sity Entrance 


requirements for pure 


ce departments of Eng 


re relatively 


Isslon are req 


demonst! 
and 
igonometry 


electricity 


Ics 


oustics, thermodynamics 


and physical chemistry 


student, although suff 


may not ” successfu 


university entrance he 


on trom hette 


Examinations 


f 
ot 


horougt 


science and technol 


ly Once OT twice 


inations are usually of 


tten papers 


for 


assessment 


Degrees 





of Students in Grant-Aided Establishments of Further Education 


1937-38 1946-47 1954-55 


1) O00 
89 O01 


1.094 OO 


1,203,000 





Table Il. Percentage of the Population Attending Educational Institutes—General 


Boys 
Girls 


Age im Years 


18 
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Electrical 
Engineering 
College Attendance | g Ed BT e- ati Oo rm 


Qualifications 


Craftsmen 





Table ILL. Percentage of the Population Attending Educational Institutes—Boys 





Further Expansion 
( Table IV. Percentage of the Population Attending Educational Institutes—Girls 








ral 


Electrical 


v 
4 


cs 


Education 


recog! 


ises 


apprentices 


tol 


Table V. 


present decide 
mati 


Engineering 


ung. Only small numbers of 


study 


girls at 7 
to mathe 


training 


Scientific Pe 
National 
D« 1955 


Pre 


science 
universities 
hoped 


take 


rsonnel 
oO! 


SC 


Re sourses 
cs at the 


United 
Washing 


ence Foundation 
or cor 
and it 


that many more may 
up t 


is 


Sov t 
*wBuaded to 


ie 
Nation Science Fo at 
D« | 5 


; 


vYessional Manpower 
hese courses in 
ture 


Conclusions 


Svracuse Establishes 


Semiconductor Laboratory 
time 
lucation 


of 





Production: pe 
Country 


Technologists 


Tee 


Technical Personnel Production 


r million 


population 


hnicians Pure Scientists 





for bette: 
kimum pleasure am 
If she marries 


het ow 


from I! 


Russ 
nel Energy 


on and 


hing 


Was 


” 


Companies Announce 


Electronic Scholarship 


References 


fic Manp 
1Trope 
ommit 
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OweT 


and) =Sov 
tee on Ator 


arch 1956 
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4 


Education 


PRICAL ENGINEERING 





Sound-Slide Film Program , ise of the u ackgroun 
for AIEE Student Branches pana ats appr nds ray er Electrical 


The AIEFE Stuc 


wishes 


Engineering 
Education 


Prof. Middendorf 
Awarded NSF Fellowship 





WwW. H. M 


ASEE Electrical Division R. F. STEVENS (AM ‘36, M '43), chief of de- 
Meeting at Berkeley, Calif. sign, Bonneville Power Administration, Port- 
land, Oreg 


engineering at 
Detroit, Mict encount 


this year’s meeting would be particularly friendships 


significant for electrical engineering edu corners of 
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the second to be given under a program 
recently adopted by NEC for sponsoring 
advanced 

“ ™ in announcement by Dr. E. H. Schulz 
ENnSineerin® erence fellowship award committe 


man 


Education Mi 7 ! 


continuing study in the held of high fre 


Electrical 


study in electronics, according to 


Minck plans to use the award for 


quency theory and techniques at the Uni 
versity of Wisconsin 
The NEC fellowship is 
I 


radual lay at any 


NEC Fellowship 
Awarded to W. R. Minck 


Wisconsin graduate Northwester 
rded the Nationa rsit il rsitv of Illinois 
NEC 
veal 
the winner 


He is 


Dr. Weber Inaugurated as President 
of Polytechnic Institute of Brooklyn 


IMPRESSIVE CEREMONIES marked the The 
nauguration of Dr. Ernst Weber as sixth entatior 
president of the Poly Institute of Anthem, a1 INVOC 
Roget Wi edicated in Reverend ishop H.G 
! | Stanley were expressed by P_R Sasset 
re con of the Po ytechnic Corpor ition 
attention to the 1954 Centennial 


Rogers in 


1 and an address was given by H. G 
Rickover Rear Admiral USN Official vision of the late Dr 
elegates attended from practica ly all the ing program 
great institutions of higher education An address Harry Stanley 


Rogers.” 


A 


P. R. BASSETT (right), chairman of the board of trustees, invests Dr. Ernst Weber (lef?) as sixth 
president of the Polytechnic Institute of Brooklyn. Dr. Weber wears Polytechnic’s Seal as a 
symbol of his office. 
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was given by Dr. L. W. Houston president 
emeritus of Rensselaer Polytechnic Insti 
tute, and a lifetime friend. Dr. Houston 


paid tribut oO ov vision Ot great 


philosophy of education 
Polytechnic In 
Oklvn gained rank and pres 


ness an 
eadership 


progressive 


Admiral Rickover's Address 


In 

explained 

were considered but nor i ired up to 
the qualif tions ot r. who had 
been afhili: 1 wil th ivtechnic Insti 
tute of Brook 1 for 27 vs rs and who was 
esearch He 
also knew tl nial ) y and ideas of 
Dr. Rogers very wel re vad served as 


acting preside 


formerly 


Conferral of Honorary Degrees 


Ihe degree of doctor of engineering was 
Kleinschmidt, inventor 
of teletypewriter, and on H. G. Rickover 
for his leadership in the development of 


conferred on E. | 


the atomic submarine. The doctor of laws 
degree was conferred on S. M. Tucker 
emeritus head of the Polytechnic English 


Department; His Honor R. F. Wagner, Jr., 
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and Herbert Georg 
Bishop Welch 


Miecitcdnnaad. <n Electrical 

s Polvtechnic’s oldes slumnus } fir« P P 
Polytechnic medal for distinguished ser Engineering 
— wow wweruene ot nierley, who i Summer Engineering Courses 


eH ataget eight etal. re ren gi ee at the University of Michigan Education 


foundati 


Associat 


monies 
guests was ne S Fa ' ae mabls ae Fie paige Dudley Observatory First 
- | To Offer Public Membership 
Course in Quality Control by 
Statistical Methods at Purdue 


New Meeting Place for 


Illinois Tech Student Branch 


Ihe AIEEE § 


ne 


official not 
hers oF the 
Gea! ho 
of Institute vice-president fo sTeat TWO OFFICERS of the Chicago Section of AIEE were on hand to start the Spring semester 
Lakes District, and al, chairman Student Branch activities at the Illinois Institute of Technology on the occasion of the Branch’s 
of the Chi tio rr ‘ first meeting in a new, modern electrical engineering—physics building. G. C. Vandling (left) 
Committee, spoke on tructut I Student Branch chairman, points out a highlight of the Branch’s tentative program to (left fo 
activities with at I ) nt right) E. C. Medal, chairman of the Chicago Section Student Activities Committee; B. A. Fisher 
Branches Student Branch advisor; and R. B. Gear, AIEE vice-presidential nominee for the Great Lakes 
The Chicago Section works closely with District 
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prominent speak 
ts with pro 


thei 


Microwave Course at 


Case Institute of Technology 


vineerin 
atory SESSIONS 
advanced gradu 
eround requirements 
to take the 
level studies 
electron t 


tt rougt 


tions 


Requests for additional information on 
the microwave course should be addressed 


Che Director of Special 
Institute of 


Ave., Cleveland 6 


| Programs, Case 


Euclid 


to 


Technology. 10900 


Ohio 


Conference on Utilization 
of Scientists and Engineers 
4 prediction that job opportunities for 


I hi 


during 


ive re 


technical manpowe1 


mained relatively 


current recession, will be increased sharp 


midsummer, and 


fuller 


ly by proposals 


making use of the 


of engineers and scientists were 


to! top management consideration recent 


ly 
utilization 


The manpowe1 


554 


offered 


the 


for 


existing supply 


propos ils, 


drawn up in five panel discussions on the 
Rutgers University, New Brunswick, N. ] 
were presented to 100 delegates 
session of the New 
Utilization of 
April 2-4 


ted proposals were 


campus 
at the closing Jersey 
SCIENTISTS 


Conterence on 


yineers 
should seek support tol 


provide Ne 


I here 


chnical stitute 


it was said, trom 


of engineering jobs 


Employment Service 
since February 1 
trend has occurred it openings 
for physical scientists 
I he 


neering 


recruitment of new and recent 


science graduates 


the 


bachelor of 


ore productive during next 
in terms of both quality and 
ill curricula than 


v and in almost 


period since early 1950 despite 
level of demand is still 


Mi 


Easton of the 


fact that the 
high Cavanaugh 
Dean E. ( Rutgers Col 
of Engineering, the Conference chair 
the 
Building at 


the 
») ] 

r€latively Said 
lege 
man, presided over wind-up session 
in the Engineering 
five hairman presented recommen 


j ] 
dat 


which 


panel ¢ 


drawn in day-long conclaves 


ons 
The 

sion top s 
ot 


up 
panel chairmen, and their discus 
were: F. D. Leamer, personne 


director Bell Telephone Laboratories 
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the 


New York, N. ¥ methods for making 


maximum use of the creative potential of 


Dean J. C. Elgis 


Princeton University College of Engineer 


scientists and engineers 


w, selection and training of scientists 
rector oft 


Corp 


Good, d 


Radio 


ind engineers; I H 
ring utili 
ot Amer ( 


tion 


Full-Year Course 


in Russian at Harvard 


Recent Engineering 
Faculty Appointments 


Wa ngton St 
W. Greenfiek 


positior 


Alumin 
Spokane, Wasl 
ities 
Von ip 


Di Lawrence 


pointed heat department of elec 
neering it = Michigar 

Dr. Von 
as dlirector of the 
member of 
March 
of the department of electrical engineering 
since October 1957 


Pratt Institute, Brookiyn, N 


trical 


eng 


University fersch will contir 


computer laboratory 


the Michigan 


1956, he 


State acu 


SInce has been acting head 
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Carr AM °30 protessom 


gineering and chairman of the 


ot el enced psychologist, was formerly project 


director for engineering tests at Educa 


£ elect 7 ' tional Electrical 
oO eC l en i ional Testing Service, Princeton, N. J 


stitute 


named 


merce seen chop walter ey. Tau Beta Pi Engineering 
' shill Ciaiiae ake ( Fellows for 1958-59 Ed ucation 


Seminars at 
: ' ; Pennsvivania State University 
“a ngineers’ Week” at é ‘ ‘ ering aoe 


University of Louisville 


“Do I Have 


Engineering Aptitude?” 





I Have neering Increase in Earned Degrees 


in Science and Engineering 


Conrad, of the Office of 
furnished the Engineering 
Manpower Newsletter 
aegrees earned in 


earning 


Approximate ly 20.000 co pie 


version of this pamphiet have beer 





tributed upon request, by the New Jersey Earned Degrees, 1955-56 and 1956-57 


Engineers Committee ) Student Guid 





ance. Because of the ber of re Bachelor 
quests the committee has been forced to 


limit its bulk distribution to New 


Decter 
1956-57 
Jersey 
Individual editors, engineers, principals 
or guidance counselors who request a 
copy of the pamphlet upon their official ogy 
at ematic 


Physical sciences 


letterheads and who enclose a stamped 


self-addressed, size 10 envelope will be Psychology 
sent a complimentary copy 

The author, Dr. A. P. Johnson, assistant SUBTOTALS 
director of the Counseling Center at Engineering 
Newark College of Engineering, himself 


; TOTALs 
an engineering graduate and an experi- 
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NYTS, the new system is unique in printing press into a_ classroom says 

t + i educational television and already has at G. E. McLaughlin, superintendent of the 

Elec rica tracted the interest of groups like the school but you can get it there on a 
American Management Association, the television screen 


. . 
Eneineerin® its. xa. and the National Association notl y Sentut NYTS pr 
of Manutacturers yam pron be of qual r ey 
Education Frere from these and of ) ! 
itlo Vel ina 
Atlantic Region 
Education moves 


] 


ool or 


) 


r 


he analysis and design of control sys 


ms. Additional information may be ob 
1 trom the Extension Conterence 


Ihe Pennsyivania State Univer 


Closed-Circuit Television 
at the New York Trade School 


[he New York " hool NY 
N York, N. ¥ 

ind in the cou 

opme! t 


sion during a recent regiona 


of the United States Office of Educa » te industry experts 
in New York City ‘ m le studio that 


Representing about a year’s work | oped te lucational television 


ron teachers and stud 





CLOSED-CIRCUIT tele- 
vision takes a New 
York Trade School class 
into the automotive 
shop where W. C. H 
Meyer, head of the 
automotive depart- 
ment, demonstrates oa 
voltage-regulator 
check. Students Robert 
Niefeld (left) and 
Denis Mahoney (right) 
serve as cameramen 


<@ A FEW FEET away 
from the lecturer, stu- 
dent J. J. Tiesler op- 
erates the controls of 
the school's portable 
studio 


& IN A CLASSROOM 
on another floor, stu- 
dents all have ‘‘front 
row" seats for the 
demonstration Cam- 
era concentrates on 
close-up of a meter, 
where readings show 
the result of the volt- 
age-regulator check 
Instructor is Arthur 
Richards. 
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the student 
is procedures 


tists 


( ollege s To Get 


Reactor Simulators 


Georgia Tech's Radioisotopes 


and Bioengineering Laboratory 


with a central se 


storage of radioisotopes 


ind t will fur 
nish facilities for 


graduate students and 
staff members to engage in research in- 


volving radioisotopes and neutrons 


June 1958 


Electrical 
Engineering 
Education 


Bell Telephone Laboratories 


Announces Fe llowship Winners 


Booklet Describes 


W heelabrator Fellowship 


Statistical 


Summer Seminar 


it physical chemistry 
Brooklyt1 N.Y New York 
highe ’ -bra; Bede Liu, Ne 
York, N.Y., Polvtechnic Institute of Brook- 
lyn, active networks (¢ 
cations); W 


versity “ 


ectrical communi- The program is as follows 
\ Mehlhop Hamburg, Ger- July 28-August 1 Tolerance Manage 
many, Washington University at St. Louis, ment” with Dr. Emmanuel Davis, General 


Electrical Engineering Education 
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Education 


Electric Company, as program chairman 

dugust 4-8, “Design of Industrial Ex 
periments” with Dr. M. B. Wilk, Bell 
Celeplione Laboratories, as program chair 
lan 


Fach session will have one or two 
speakers a day as discussion leaders. It is 
felt that this arrangement will provide an 


inhurried atmosphere to foster an ex 
hange and growth of ideas. Familiarity 
through study and work in the previously 
stated statistical fields or professional com 


ld 


petence in the field 


sumed, as discussions will be at a fairly 


sophisticated level 


ot appl cation is as 


The registration fee which covers all 
ing expenses is $150 for each session 

(;rants-in-aid are available for educators 

nd Government workers 

Further information may be obtained 

om Irving Weiss, Bell Telephone Lab 


itories, North Andover, Mass 


Department of Nuclear 
Engineering Announced at MIT 


\ department of nuclear engineering 
o educate students in the peaceful ap 
plication of atomic energy, is to be estab 
i d at the Massachusetts Institute of 
I echnology MII Dr ] 4. Stratton 
cting president has announced Dr 
Manson Benedict 


professor of nuciear 


ngineering, has been appointed head of 

he department 
The $2.64 million nuclear reactor at 
MIT which was being completed this 
Spring, 1s to serve as a laboratory for the 
} 


r department, enabling 


| y students to 


ake first-hand studies of atomic energy 
produced by the fission process. Howeve1 
subjects taught will include fusion, the 
nuclear reaction which occurs in the sun 


and stars and which ts regarded 


‘ is an 
nexhaustible power source for the future 
The department, first in any New Eng 
land college and one of the first in the 
United States, is the outgrowth of several 
years ol experience in nuciear eng 
ing at MII 
School of Engineerin 


ineer 


It will be a Division of the 
( 


of which Dr 


R 


Ihe teaching program 


Soderberg is dean 
will dovetail with a _ research program 
which will include studies of atomic en 
ergy for medical and industrial as well 
as scientific purposes 

In the next two years, the demand for 
engineers and scientists in atomic energy 
york will nearly double, Dean Soderberg 


said. He 


1957 for the Atomic Energy Commission 


referred to a survey, made in 
by the Atomic Industrial Forum, showing 
that about 9,000 scientists and engineers 
were employed by industry in privately 
activities. By 
1960, industry expects to need 16,000 


supported atomic energy 


“Not only is there a rapidly increasing 
demand, but there is an exceptional de- 
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mand for men of high abilities,” Dean 
Soderberg said. “Nuclear engineering is 
a complex subject and requires compe- 
tence in physics, chemistry, metallurgy 
chemical, electrical, and mechanical engi 
neering, and other fields. At MIT we 
hope to train the men who will be lead 
ers in atomic energy.’ 

Ihe first course in nuclear engineering 
was Offered at MIT in 1952 and _ since 
that time other courses have been devel 
oped, under the leadership of the head of 
the department of chemical engineering 
Dr. W. G. Whitman 


has been expansion in such fields as ex 


Meanwhile, there 


perimental physics and theoretical p 
ics, important in the education of stu 
There 
1s ilso research work in fusion such as 

at being conducted by Prof. W. P. Allis 
and in the work 
Project Ashby 

The new MIT reactor is not designed 
for the 


cool one intended only for 


teaching, and medical therapy 


dents interested in atomic energy 


conducted through 


generation of power being a 
research 
However 
students receiving degrees in the new de 
partment will be prepared for profes 
sional work in designing and operating 
power reactors, among other things 

In addition to classes in Cambridge 
nuclear engineering students may attend 
the Engineering Practice School con 
ducted by MIT at Oak Ridge, Tenn 
Study in the new department wil! re 
quire prerequisites of physics, mathe 
matics, and engineering, Dean Soderberg 
said. Classes will be open to undergrad 
lates but the department will give degrees 
only for graduate work. Establishment of 
the department will be effective July ] 
1958 

Professor Benedict, who will head the 

joined MIT in 1951 at 

i 


a decision was made to entet 


department 


nuclear engineering. He was 
1955 by Dr. T. J 


who has directed the 


Thompson 
design and con 
struction of the MIT reactor. Other mem 
bers of the new department will include 
Dr. Irving Kaplan, Dr. E. A. Mason, Dr 
Melville Clark Jr. and Dr Gordon 
Brownell 


Summer Course 
in Scientific Russian 


Carnegie Institute of Technology 


CIT) will offer a summer course in 
Scientific Russian in answer to increasing 
needs of graduate students and research 
workers, Pres. J. ¢ 


recently. It will be specially designed for 


Warner announced 


graduate students in engineering and 
science, but may be taken by others as 
] 


well 
Russian 


Emanuel Salgaller 


Scientific according to the 


professor, Dr stresses 
a quick acquisition of reading knowledge 
in technical literature, with speaking and 
writing instruction deferred to advanced 
courses. Dr. Salgaller, a native of Latvia 
believes that progress in technical Rus 
sian can be made as quickly as in Ger 
man, in spite of the widespread feeling 
that Russian is more difficult 

The 18-unit course, equivalent to a 
full year of work, will meet for two hours 


tlectrical Engineering Education 


each morning Monday through Friday 
from June 16 to August 9. No previous 
language training is required. A similar 
course in Scientific German, taught by 
Prof. Fred Genschmer, head of the de 
partment of modern languages, will meet 
hours cTl offers 
courses in Beginning and Intermediate 


during the same 


Russian during the regular school year 


Fellowships 
Awarded by AEC 


4 total of 165 voung college graduate 


students from throughout the United 
States will be engaged in conducting ad 
vanced studies in nuclear science and 
engineering next year indetr fellowships 
which have been awarded them by the 
U.S. Atomic Energy Commssion (EC 
Four o c wly appointed fellows are 
in thei third ar of graduate study, 45 
ire second and tt 
remaining 
first vear of lvanced 
Ihe Oak Ridge t t of Nuclea 
ORINS 


spec al graduate tellowship 


Studies xiministers this 
progran 
muciear science and engneering tor 

AFC. has announced the selection of the 

165 i s for their outstanding academi 

achievements from among more than 404 

Final cision as to the ap 

le on the recommenda 

composed ot representa 


il stit ’ ndusts 
and ORINS 


scier ana 


iows! 


AEC to encourage 
graduate level to pursue courses of study 
in the physical sciences and nuclea 

} ! itt 


technology, \ particular emph; 


reactor engineering and levelopment 
Fellows! p 


colleges o i! ersities ft 


appointees 
ignated 
the progi 
4 broa 
prescribe 
sufficient flexibi rm t unive 
student is assigned to 
determine his particular course needs 
with a program of study in nuclear s¢ 
ence and engi 


neering. The fellowships are 


awarded for one vear of study 


MISTIC Plays 
“Waltzing Mathilda” 


The versatile MisTK Michigan State 


Integral Compute nov Waltzing 
Mathilda 


The special tape that causes the big 


plays 


computer to air the Australian Army song 
was given to Dr. J. D. Ryder, dean of 
Michigan State University’s College of 
Engineering, by operators of Muistic’s “sis 
ter” at the University of Sydney, Australia 

During his recent Australian visit, Dean 
Ryder made arrangements with Univer 
sity of Sydney computer experts for a 
mutual exchange of computer information 
and operating instructions 

The mustT« vaguely resembles 
that of a group of bagpipes. It is made 


MUSIC 
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the 
ordinarily 


which 
operator the 
Mistic “thinks 
orking a mathematical problem 

As Dr. Ryder said 


versitility of 


vy computer's audible signals 


tell 


experience during 


5 


the how ma- 


chine is functioning it is encouraged to 


company 


the music tliustrates 


the computers and the men 


Professor Envisions 


niversity of Svdney 
ol 


Svdnev 


ILL IAC I ersity 


ymputer I he 


Anothe computer 
P ectrical | 
Hult at 


é prote SSOT 


examination room 
similar, 
cator at I 


H. W ibber 


ne 


nion 


ng of intor 


Anchor Metals To Award 
Annual College Scholarship 


probie ms of 


The 


a merely 


would Pp 


Higt 

Metals 

4 Anct 
Mooney 


exam 


recent 

arterly 

1ational electrical 
In the 

ot 


T us 


ecture I 


examinat 
Id save 


THe 


Same 


Following graduation, the winner will be 


work 


pinball ty 


Colle 


student 


publication o 


closed ~« 


all, incluc 


vacations from college 
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full time for the 


Electrical Examination Machine 


stix of the 
The 


ion V 


ing whi » character 


¢ machine wit present day educational system stu 


iin system may { here 


the 


some ve placed in a pos 


and de 
i furthe 
The 


wl 


in college Id | wn progress 
edu a ) I it W m mre 


N. ¥ 


| 
; i ' ‘ | 


lose 


according ome 


needaes 


ge. Schener iditional exa nations 
protesso 1winee;rs 


< pI 


1duation 


system \ educationa process 


more Inst? {101 


Prot 


to the 


complex na 
} 


suct uc 


sjibber said V2 iIpbe! ndicated is be 


machine at tour tactors 


n, push the leman for hi 1 engineering 


engineers 
cost 


proper har or 
increased 
in engineering 
io 


crease 


t mecessity 


his plas 
{ Brid 
Kappa N 


honor 


coming 
age studen 
Prot. Bib 
amination machine 
tour 

found 


imsuc oO ts 


f Eta 
engineering 


article, he 


c ver Said 
would 
4 


legged 


so 


advocated [ ‘ < n the ply 


the 
conces 


ghts 


ircult television in 
ling film-taped lec some 





AMER AN? 
* SINSTIT! 


BLECTI 
ENGIN 


DURING the Tri-Sectional Meeting of the AIEE Spokane Section with the 
AIEE Student Branches from the University of Idaho, Moscow; and 
Washington State College, Pullman (above, leff) Charles Uhden (left), 
chairman of the Student Activities Committee of the Spokane Section, 
presents check for first prize in the student paper competition to D. P. 


jt NE 1958 


\MERK 
SENSTIT 


BEE < 


Merriam (right), Washington State College. Mr. Merriam'’s paper was 
entitled “A Kinetic Transducer." Above, right: R. C. King (left) of the 
University of Idahe, is congratulated on winning second prize in the 
student paper competition by Mr. Uhden. The Tri-Sectional Meeting 
was held March 28, 1958. 
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OF CURRENT 


Spectroanalyzer Obtains 


Rapid Chemical Data on 


\N ELECTRONIC 
} omises to speed 
required to 
in complex chemical 
leveloped the Inter 
tional lephor ind Telegraph Corpo 


ration (IT&] 


lisciosed 


a complex 

mixture containing many ments into its 

ituent parts informa 

indi 
parts and 


resel 


New Technique 


a large numl of elements ¢€ 

the analvsis c: performed 
dinary methods FIL technique 
has been named Electronic Spectroanalysis 
and in one of its fi applications has 
been applied to the chemical analvysis of 
steroid compounds in co-operation with 
the Sloan-Kettering Institute for Cancer 
Research 

Now being tested in the [TXT Federal 
lelecommunications Laboratories (FTI 
the new analyzer, which “marries” the 
sciences of infrared spectroscopy and elec 
tronic data processing, is scheduled for 


delivery in the Fall to Sloan-Kettering 
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Substances 


levelopment 
Design and operation of the electron 


} 


ind the nature of the researc 
| be applied vere 

national con 
Radio Engi 
New ! Y Mortimer 
Rogoft executive nginee¢ { Federa 
lelecommunication 
rch division, and I. F. Gallagher 

Sloan-Ketteri 


tne project 


boratories, TTT 


Institute, presented 


Time Element Cut 


device not only does in minutes 


inalyses that now require days and some 
times Weeks yut it measures the quantity 
of hormones in chemical mixtures so com 
lj 


plex that they would not ordinarily have 


been analyzed present methods of in 


frared spectroscopy because the time re 
quired is prohibitive, it was stated 

Ihe analyzer is expected to aid medical 
investigations, and have numerous appli 
cations in chemical, petroleum, pharma- 
ceutical, and nuclear research 

Its speed will serve to make scientific 
manpower more effective by freeing re 
searchers from time-consuming techniques 
stated Henri Busig 
nies, president of the IT&T laboratories, 


in chemical analysis 


Of Current Interest 


INTEREST 


FINGERPRINTS 
kn 


In pal 


' { lane 
system ot ele ron 
ipous components 


a sam ple need not 


Description 


Ivver system consists 
} 


spectrophotometet sfhhict sends 


ravs and measures thei 


< a recording device 
encodes the data in numerical form on 
paper or magnetic tape sy) a “library 
containing on the same kind of tape the 
infrared absorptions of possible constitu 
ents, and (4) a high-speed electronic com 
puter to perform the mathematical calcu 
lations resulting in quantitative analysis 

of the sample under examination 
Ihe analyzer works in the following 
way. The fluid, or chemical mixture being 
analyzed, is “illuminated” with infrared 


waves. The spectrophotometer records the 
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selective ibsorption of infrared energy and 


this information is transmitted to the tape 
The measurements are automatically com 
pared with the other tapes in the library 
and the exact quantity ot each constituent 


in the mixture is computed electronically 
By elimination, an unknown constituent 


mav be detected and identified 


Many Uses 


The spectroanalyzer ( 
adapted to the analysis 
tions. Atomic 

illy thousands 
isotopes, mixtures of 
several days 

scientists to 

ITXT devi 

put the 

cals quickly 


The dat 


Dead Sea Scrolls 


Indexed by Computer 


INTERPRETATION 


Dead a Scrolls. t 


been m ¢ 
Protessor Jar es Mui 

f Union I heologica seni 

nary. noted Biblical scholar and a lead 
authority on the Dead Sea manu 


scripts said at a special demonstration for 
the press at the New York headquarters 


of IBM 


JuNeE 1958 


The electronic spectroanalyzer mathe 
matically determines what components 
comprise the mixture of the chemicals 
being analyzed 

The greater sensitivity of the device 
obtained by measuring virtually the entire 
infrared spectrum. makes it invaluable 
where only a trace of a constituent exists 

For nuclear research, the spectroanalyzet 
can be lapted to identify radioactive 
Isotopes number ot electrons or 
stomne git ff an identifying mark as 


nirared absorp 


of IT&T's develop 
mecasur©re 

5 O00 

Vast 


Deschamps and Ronald 
ITal seTiio}r project 


Rogoff 


engineer 


INFRARED HEAT WAVE amounts absorbed by 
a chemical mixture are examined before the 
information is used in an electronic spectro- 
analyzer, a device to identify chemicals auto- 
matically. The FTL developed instrument 
speeds identification of body hormones for 
the Sloan-Kettering Institute for Cancer Re- 
search 


tandard device 
ten work alphabetically 
iny given one may be 
ntexts. New words 
ind old words grad 
meanings. Scholars cat 
translate nl havin, the 
exact context t il a word 

appears 

The scholar’s ti in studying the Dead 
Sea Scrolls is unusually difficult because 
of their deterioration. Not only are manv 
words and portions of words missing, but 
entire sections have crumbled to dust 
Thousands of small fragments were found 
on the floors of caves, and these phrases 
words and even characters must be identi- 
fied and fitted into the proper Scroll like a 


giant jigsaw puzzle. The machine-made 
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Future Meetings of Other Societies 


SNAME, Spring Meeting June 2-3 

Hotel Chamberlin, Old Point Comfort 

Fort Monroe, Va. SNAME, 74 Trinity 

Pi, New York 6, N. Y 

American Nuclear Society, 4th Annual 

Meeting, June 2-5, Statler Hotel, Los 

Angeles. Calif. R. L. Loftness, Atomic 

International P. O. Box 309, Canoga 

Park, Calif 

The Institute of Radio Engineers 

2 National Symposium on Produ 

m Technique June 5-6, Hotel New 

yrker, New York, N. Y. W. E. Van 
rol Engineering, 330 W 42 St 


” r Milttary 
Sheraton Park 
D ( George 
erson Radio k Phono 
1140 East-West Hwy 
Md 
Annual Convention, Ju 
xk Hal Boston, Mass. EEI 
Lexington Ave, New York 17, N.Y 
The American Society of Mechanical 
Engineers 
Vv fer 


e 9-! 


Hote Detroit Mic Den 

gar, ASME. 20 W 39 St. New York 
N.Y 

4th International Automation 

tion, Jur $. New York ( se 

New York nternational Aut 

m Exposition hard Rimbact 


ates, 845 


Ex posi 


Pa 
NSPE, nnual eeting Jur 11-14 
Chase-Par lazi yuis, Mo 
kK. E Tromblev 2029 K St. NW 
Washington 6, D 
The Patent, Trademark, and Copyright 
Foundation, Annua! Pub Conference 
19-20, Sheraton-Park Hotel, Wash 
8. D. C. PTCF, George Washing 
Washington € D. ¢ 
th Anniversary Meetir 
phia Pa 
Co, Pa 
Meet 


le 


adeip 4 Pa 
ASHAE-ASRE, Joint 
2 Minneapolis 
Leamington Hote 
Hotel R. Searles 


Foreign 

CIGRE th Biennial Sessior 

France 
7th International Inventors Exhibition 
June 6-29, Belgium 
International Organization for Stand 
ardization, Triennial Meeting. June 9-21 
England 

5th International Electronic & Nuclear 
Energy Exposition & Congress, June 16 
) Rome Italy 

International Electrotechnical Commis 
sion (IEC), Annual meet I 
Stockhoim, Sweden 


ing ily ¢ 
2nd Internationa) Conference for Analog 
Computations Sept 1-7 Strasbourg 
France 

2nd International Conference on Peace 
ful Uses of Atomic Energy, Sept 1-13 
Geneva, Switzerland. U.N.O 

2nd International Congress on Cyber 
netics, Sept 3-10 Namur Be 


Secretariat, International Association rT 


im 


Cybernetics ‘ rue 
Namur, Belgium 

ICAS, Ist International Congress of the 
Aeronautical Sciences, Sept 8-13, Madrid 
Spain Institute of the Aeronautical 
Sciences, 2 E 64 St, New York 21, N. ¥ 


Basse-Marcelle 
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2,000 YEAR OLD column from 


left) shows omissions and editor's corrections contributing to indexing 
and analyzing difficulty. Word 7 of line 14 (arrow), 
illustrates steps in mechanized processing. Original Hebrew translation 


reads: “as it is written, ‘In the wilderness 


LORD! make straight (circled word) in the desert a highway for our 


God’."" The word 
sacred to spell out 


“Lord 


to prepare 


aSSISLANce 





FACSIMILE of a Dead Sea Scroll manuscript is 


examined at the console of the IBM 705 
electronic computer by Fr. Roberto Busa 
Jesuit scholar, and Paul Tasman, IBM World 


Trade Corporation, while the machine proc- 


esses index of the ancient religious writings 





‘Manual of Discipline 


is represented by four dots—<considered too 
Published scroll (center left) is marked by scholars 
text for machine processing. Markings show location of each 


: & 
shoe E yt 





ees ES 
* 

an re chen wih gaan pre ery 

1) Riper if 

eee 

poner 

? Sepe 

we eae 
























(extreme word and its to other words, phrases 


scroll relationship 


paragraphs 


ideas. Arrow points to word 7 line 14, and handwritten numeral 
dicate number of words per line 
of 


entire document was punched on an IBM card 


chosen at random 


words line 14. During preliminary indexing stages, each wor 


prepore the way of the Information was 


transferred to magnetic tape for 705 computer processing (arrow 


cates word 7). Word list section (right), printed in Hebrew 


7 line 14 (arrow) in alphabetic order in scrolls dictionary, together 
original location information 
B sposing se 1 series P 
r elationships IBM g 
. e of king ed guess as ) se 
il ‘ ¢ igit g 
é n eds r ser s l ¢ ‘ ( 
on r I es ¢ S ect g s IBM I 
il ny ( va l Sal t I B 
ords are en electronica ‘ ‘ Lite 1) | g Cente 
( col ( f \< 
r f € c Lo ce ! 
¢ ‘ of 5 P ‘ ‘ 
f ’ r r h I ‘ 
r l é n ) 
‘ g BM 
S eve ‘ , I 
g ( g s Hi ‘ 
IBM hines were ¢ ‘ 
S 449 ‘ 
: : Discovery and Background 
s I he i Agu s. Deve pe 
| 
I er Robe B { esuit ¢ ; 
exe e A n Ga " Be ] 
1d IBM engineer, Paul 1 e Dead S 
€ od | eC “ Stic s 
kK et O ‘ ¢ 
\4 
| Nc 
t ‘ ‘ B. 1 
( A.D ‘ 
COMPARING words of 
a modern ‘‘scribe''— 
IBM 705 printing unit On-the-Wall 
—with th - a 
50 en Television Progress 
2,000 years ago by 
ancient Hebrew sect 
scribes is Fr. Roberto 1 experimental televisior 
Busa With the help screen brighter than any previously 
of IBM engineers, Fr ported and no thicker than a 
Busa pioneered ma- frame—has moved the idea of “teley 
chine analysis of lit- on-the-wall” a step closer to reality 
erary and religious new display screen is an important 
works in efforts to replace the bulky 
Of Current Interest ELECTRICAL ENGINE! 
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IBM cards (center right) represent 10 
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vacuum television picture tube with a We cannot savy how soon this phase problem will be solved, and the Elf screen 
} 

flat, bright solid-state display screen of work will graduate from its early re well may be the long-sought on-the-wall 
Developed by scientists at the Westing search stages. | 


ltimately, we feel sure the television display.’ 
house Research Laboratories Pittsburg 
Pa the new display i d an EF 


screen, getting its 


Hminescen an erro i In Orbit and 


Reporting Regularly 


EXPLORER 


SATELLITE PROJECT key figures ot JPL are 
left to right) Geoffrey Robillard, chief of 
solid rocket section; Dr. H. F. Richter, Jr., re- 
search group supervisor; Mrs. Phyllis Bu- 
walda, research analysis section; and W. K 
Victor, chief of electronic research section 
Mr. Robillard is holding an igniter for a solid 
rocket, on the table in front of Mrs. Buwaldea 
is the low-power transmitter, and Mr. Victor 
is holding the high-power transmitter pack- 
age which includes the magnetic tape re- 
corder 





Comparison of the U.S. Army IGY Satellites 





ivided int mat arat om Dimension Explorer I Explerer Ill 


ents requir! 





picture. Coarse displ: 

been made experimentally Weight 
[he one outstanding feature of the 

athode-ray tube which will not be easy 

to duplicate is the ease of scanning, o1 


signal distribution, inherent in the tube 
Dr. Sack declared We now regard this Length 


as the major problem io be overcome in Diameter 





, ' - — 

I ~ J € e il Stat 1 » 

perfecting the Elf so tate screen. Con High-Power Transmitter 

tinuous excitation of ie screen by means Power 60 mw 

of a system of storage and control was Frequency 108.03 1 8.03 mec 
ife e€ t y 2 ths 

the obvious first step toward a successful I oe « monte 





device. Now we are attacking the problem Low-Power Transmitter 
of distribution of signal information Power 10 mw mw 
Frequency 108.00 m« mc 


which is done so capably by the scan : = 
Life expectancy 2 months 2 months 


ning beam in the cathode-ray tube 
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smitter sends o1 information on cos 
The fu stage OCKE motor EXciusive 
e x prope i fue which gave 
el i ccele ital speed ¢ 
s gnt \ more thar 1S O00 TY es il hou 
weighs 12.6 pounds 
ABMA was responsible for the operatior 
| pe 1 CKE ga Reds le pre 
sic SVs IPI Ss Tres 5 f 
the high-speed stages. the satellite, the 
sate v ng i obse itlol 
ties hie ocke < ( the rv } 
tue } pe Coope Developme 
( porate M a. Ua ace he 
cket-1 cases to JPL specifications 
Before the Jupite C rocke ef he 
Y ine he high-spec stages were s¢ 
SI g ectri¢ 1 ors ‘ ct l 
fi entuallv wl € them a ind a 
i ite of more han 7f 7) [his 
ne in order to s e the flight a 
tude and to minimize the danger of one 
rocket in the set of clusters tl wing the 


satelite off course by bur 





director of ]PI 
I ] I Froelich JPI satellite pro 


ject director revealed that Explorer Ill 





has a different antenna for its high-power 
lio than that used in the two earlier 
Army satellites. which used a_ turnstile 


tenna consisting of four whip-like wires 





ALUMINUM OXIDE STRIPS, used to keep 
temperatures within a certain range, have 
not been added to satellite in this early 
stage being inspected by (left to right) John 
Small; Dr. J. E. Froehlich, Explorer tl! project 
director for California Institute of Technology; 
Dr. A. R. Hibbs; Karl Linnes; and Walter 


Victor 
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EXPLORER ili, U. S. Army's 
third satellite, is shown in 
artist's sketch. The turnstile 





antenna was eliminated 
from this satellite 
ach =z inches long, extending from 5) 
eglas g he midsection to serve 
s antenna for the high-power transmitter 
{ Ss t¢ c 
I he cisio! oO eliminate nis 1 s € 
‘ 1 @ ( eplace it with a dipole 
inte whict the satellite seit 1s 
‘ enl i example of how Ex 
F I cor ri o knowledge s ce 
ditions, ¢ iCK OF Com ‘ I s 
es i sig I “ < é 
r es f he sate I C4 
It nose of the sate eis s rm witt 
. ‘ which runs th ‘ gth of 
I el i It eligi 
‘ space Des ’ ‘ ¢ 
g a x ¢ 2 f the steel su 
4 “Ce ¢ Keep the ¢ € 
f th sate r r 4 i reas Y 
ge. | e well f the 5 
oadsice ¢ 7 se g tf 
De < ¢ ~ ‘ t i r 
es ‘ space Ane Y i 
‘ es e | ‘ 
exposu ‘ I i ne f tl su 
f example, wou perhaps res r 
r g t he elec nic ¢ pone s ‘ 
‘ s ‘ y ke ‘ 
sate ¢ i eat 1 irk-side § ce 
‘ ct 4 ente t i if he str . 
ligt treeze¢ 
IPL scientists epare the exte 
striping so successtully If Explore I tl 
I 1 t¢ I te perature was he t 
with 43 to 104 F. The same striy g s 
sed on the hird sate r 
[he tracking a ecel telemetry 
ata fre Explore I indi i he 
Sate é fligt r a have ere 
affected in such a wa ) he 1 ding 
intenna as to cause the satellite é ¢ 
slow propeller-like fash i 
rb Ss aii motions Viggies the 
antenna WITes ipparel were ins 
nittec i the body ot he sate l i 
trictior causing a ¢ pil ete hict 
affected the satellite bv starting s ‘ 
oscillation around its short axis I his 
oscillation gradually took on the form of 


a propeller like twist that apparently or 


curred in a 7-second cycle 
[Io eliminate this probable cause of 


oscillation, it was decided to abandon the 


irnstile antenna and substitute the d 


pole antenna for the high-power irans 
mitter in Explorer III. This system is 


achieved lhit tsel 


bv using the satellite itself as an 
antenna. The same gap also serves as the 
antenna for the radio receiver accepting 
the coded ground signal to activate the 
magnetic tape recorder and the high-power 
transmitter 


JPL and the ABMA, under command of 
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Maj. Gen. J. B. Medaris, joined in this 
launching as part of the IGY activities 
which are sponsored by the National 
Academy of Sciences 

Dr. Pickering described the instrumen 
tation in Explorer Ill as more sophisti 
cated” than the instruments in the Ex 


plorer I. These Explorer II] instruments 


Dr. Pickering explained, include a mag 
netic tape recorder which receives tota 
omnidirectional cosmic ray incidences an 
intensities throug! t he satellite ¢ 
The ngenious miniature ape recorde 
the size of a king-size Cigarette package 
gives the l| ed States IGY ¢ h sate 
e th i e five es the 
t ‘ ‘ < 
vas fu she Ext r I 
Tw s ers i 
sate ‘ S f 
t 1» ‘ s ( s 
em pe € ot he s face ind r 
es. TI he s 
t wings r I M ck g 
ne . v Zot c il N } 
} sS A og é } 
SIC! f e¢ g 
I ¢ “en I h 
¢ ‘ r as P 
g ‘ ¢ al « 
¢ i na i 
nig ‘ per if sig 
I he e re é s some 5 ! 
s é ] } ri 
r of « e 2 he fligt me 
Afte ece ot mis Taj 1-] 
Sik a { r 4 rhe t rmat 
passe I igi Sp ( ¢ € 
ij ickg I NC It i é 
“ ¢ r 
I} Ye recorde give 100% i 
the s ( ivS was } Oppose 
el S I1GY ¢ ee, te s 
( ID ] \. Var Aller he F 
he pt é er it he State Ur 
rs f kk SUI 
This Va Allen expe é odified t 
ate ‘ ‘ é as « P 





pe 
iding e tape recorder, sligh I 
fied by the JPI 
George Ludwig 4 graduate phys 
stucdet SLl anda assistant to Dr. Va 
Allen now assigned t JPI helped cde 
sign the tape recorder package and modify 
it for Stallatior the cvlindr al she 
case of Explorer Ill which contains the 
instrumentation. The tape recorder is it 
an encapsulated unit which also holds the 
} h-powe trans! e! that radiates 64 





The high-power 
air only during the time that it is relaving 


the coded information on the magnetic 


tape to the ground. This conservation of 
the chemical batteries 1s expected to pro 
long the life of the high-power transmitter 
to two months. The high-power trans 
mitter sends only information on cosmi 
rav activity 

Ihe low-power transmitter in Explore 
III radiates 10 milliwatts of energy and 


has a life expectancy of two months. It 
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sends continuous transmissions to ground 
stations on the external and _ internal 
temperatures of the satellite, cosmic ray 
counts, and micrometeorite impact 

rhe micrometeorite experiment, respon 
sibility of Dr. Edward Manning of the 
Air Force Cambridge Research Center 
gives figures o1 t a ty nad relative 
momentum otf 1 , I t-l cosmic 
particles as they hit z : t 4 osion 
gauge mountet 
satellite. Connect 


ate 


“White Alice” 


Network tin Operation 
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recorder moves at a snail’s space—5/1,000 
inch per second 

Because it will thus give complete in 
formation on cosmic ray levels during its 
entire orbit, Explorer III is expected to 
produce some new scientific evidence re 


ting to the geomagnetic helds 
known, for example, that cosmic 
tense at the North and 
where there is 
[ magnet 


cosmic rays 


itsice 


urrent an 
le pe ndent 


Some pre 


WHITE ALICE NETWORK dish an- 
tenna (right), one of two types 
used in the over-the-horizon sys- 
tem set up in Alaska for better 
throughout the 
Territory. Scoop antenna (left), 60 
feet tall and resembling outdoor 
movie screen, is second type used 
Antenna positions and alignments 
had to be precise in order to direct 
radio beam to topographically hid- 
den station which picked it up out 
of the troposphere scatter 


communications 
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tween communities on the White Alice 
network and points in the lt nited States 
through the Alaska Communication Sys- 
tem and the Bell System 

White Alice is the largest telephone 
system to use the . over-the-horizon 


method of radio relay which 


employs 
huge antennas, resembling outdoor movie 
screens. The antennas send signals up to 
170 miles between stations in a single hop 
his development in transmission made 
construction of the network in 

vast ret . forbidding 


orms have 


Travel Grants 
Provided by NSF 


ysical 
engineers 
it1ona!l 


m the 


suppor! 


3! 








for travel between October 1, 1958, and 
March 31, 1959. And applications must be 
eceived before December 3lst for travel 
vetween April 1, 1959 


d September 30, 1959 


to be performed 


Requests for applications should be ad 
essed to the Assistant Director for Matt 
ematical, Physical, and Engineering Sci 


Was! 





Hot Laboratories Division 
Solicits Conference Abstracts 


Ihe Hot Labe s Divis of the 
Brook ¢ Natior l ora ( 
¢ ece ‘ stracts 
ipe € ¢ che i 
( r ‘ Hot La ‘ ‘ 
t ( ¢ e Se 
¢ | De t Ss 
I ch s € sO ‘ v 
I ( S g | B k Pi 
I { n, N. ¥ 
I he l¢ r r S€ 
t r r SES 
‘ r ¢ e* 
Phe Confers eld A 
( () 


-_ 


ameras Pave Wavy for 
-101 Voodoo Speed Records 


os 


( S 
{ pec Us. A 
I f n Dece 7 MicD 
} \ 
Bet ¢ 
\ S € { ¢ 
¢ S S 
s T t c tc t 
P 1 , ti r r 
‘ i é hues, P ora 
cle € r 
¢ ‘ eeds 
I bta s r ri t 
iad cate el « g ‘ 
€ ( ns ents as ‘ r r 





AUTOMAX camera, shown in the center of 
instrument panel, provided a continuous rec- 


ord of Voodoo in-flight performance by 
shooting into a front-surface mirror. Entire 
panel was mounted in the nose of the F-101 
jet aircraft. 


bb 


jet’s nose. An Automax camera equipped 


with an 1814-mm lens made a continuous 
photographic record of all instrument 
readings. To save space, the camera was 
mounted within the instrument panel 
shooting into a front surface mirror whic 
retlected the readings. The camera Was Op 
erated at twe pulses per second during the 
ets test runs, each trame cover the 
entire instrument panel! Ar intervalon 


ete supphed timing pulses and a dis 








Summer Conferences. 


Seminars and Institutes 


, 1 | | 
¢ Cor Ce I 
S | I ers } | 
‘ kk I> M 
D | 2 Ele 
p ; Se ] 
Se l ( 1) 
I | 2 
( l Ihe De 
I M gement | 
‘ \ I 
Rese ( r 


a g irect I s Re 
Se ( OO Fi ering Bldg 
Colu { Ne ) 7.N.% 
Hi f d I 
] \ H I 
. f ( Dunlay Assoc r 
Ine t ection 1) a 
_ I . ea } 
5 ‘ " 5 eV ate 
r sign of con if r 
svste specific equipme ‘ ce 
sumer pro $. a orkplaces. Request 
for turthe information should Ti id 
dressed to Dr Caspei sor 6th Annua 
Human Engineering Institute, Dunlap & 
Associates Inc #29 Atlantic St Stam 


ford, Conn 
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University of California. The first inter 
national symposium on Statistical Methods 
in Radio Wave Propagation, sponsored by 
the University Engineering Extension 
will be held June 18-20. Participants fror 
England, France, India. and the United 
States will present papers on topics I 
cludi spectral analysis and estimation 
median elds and median regressior ind 
Statistical treatment of tonospheric drifts 

irt! Y itor obtaines 
from Dr. W. ¢ Hoffmar Engineer 
Bldg Roon Lie University of Ca 


RWMA Sponsors 


Paper ¢ ompetition 


\ es r ri 
e Resistance We M fa 
\ RWANEA } r 
\ 
\ “ 
Ma 
Si . 
| " 
! 
' © ( 
I 
Ke ( ¢ 
Res 
\\ { ‘ 
4 s ' ] 


High Strength 
in Crystalline Material 





ALL-GLASS transistor enclosure made by Corn- 
ing Glass Works. Base and envelope of 200- 
mil lead circle enclosure are strong thin-walled 


precision glass tubing. New process hermeti- 
cally seals parts ot 1,000 C while semi- 
conductor temperature is kept below 150 C 
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Commercial production of tubing and The industrial design firm of Walter 

plate, to be sold under the Pyroceram Dorwin Teague Associates, New York, 

trade mark, was begun at the Corning N.Y., has been chosen by the AEC to plan 

Glass Works, Corning, \. Y lesign ordinate the United States 
The hardness of the material, combined 

with 1 ability to operate 


peratur 


MACHINE OPERATOR in need of more ports 
continues production but notifies the dis- 
patcher of his needs by pushing alarm switch 
on the control box thet is wired to the cen- 
tral dispatch room 


TITTLE LLL 
, 


Control System 

» > > 

Provides for Lower Costs SUaAN endes «: temntnn te Ga glenn 
directing him to one of the machines requir- 
ing assistance. Flanked by control cabinets 
the monitor unit hes a 40-station key re- 
corder for critical operations 


Additional Atomic Energy 


Conterence Papers Titles 


FOREMAN arrives within seconds at the mo- 
chine after being summoned by the dispatcher 
over the public address system. When he hos 
analyzed the trouble, he confers with the 
dispetch room regarding action 


Dox CON! 
CONF.1 DOCS 
Apt 


r 


As 
Peaceful lt 


r 


Geneva in Augu 95 ‘ CG nit Hancock M 
its program and at ical film pt im son plant ‘ I ir 
vill sup} lement the presentatio tion, 200 nn 


t system 
| lachines connect 
entific papers room 


necessitating 10 control 
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will plug a special telephone handset, 
which he always carries, into the control 


} 


stock 


} 


ox and ask the dispatcher to send the 
k man 
Should the 


equire repair, the foreman requests the 


trouble be mechanical and 


lispatcher by his telephone for a main 
enance man to be sent. He arrives quickly 


aving been summoned by the public ad 


g 
lress system. The foreman may then trans 
from a productive rate 


key he 


operator 








‘ yntime status by inserting a 
irries into the control box. This key 
ich only the foreman carries, turns the 
ed light on continuously both at the box 
t the machine end and in the dispatct 
displa 
I e repa S a time-consuming one 
r remat! ssign he operator to 
er mat rie iiready set ip tor pro 
ction. In e€ past vear, the system has 
ced doy mie i e Hancock plant 
ve 0 
At the end of each shift ispatchers 
sfer all production statistics to a five 
annel tape add-punch machine so that 
departments suct iS account! 
planning purchasing productior and en 
vineering may nstantiy comp e tne € 
rements and the days productio lata 
[he inherent simplicity of the Tele 
trol’s electromechanical design permits 
ost any p int maintenance crew 
ake repairs. In monitoring productior 
yueT ol en 4 c a Tce H COCK 
nt management reports that the syste 
Ss provide r " er cost 
inufacturing operat ind € pied the 
mpany oO ope proftita 
4 ng ota parts 


Federal Space 
Exploration Commission 


Space Exploration 


ission with full powe and resources 


( 1 
indertake long-range space programs 

National Society of 
NSPE 


approved by the 


has been urged by the 


Engineers 


policy statement 


s Board of Directors at its Spring 
eeting in Lansing, Mict the NSPE pro 
nosed that the Administration pre 
Sé t he Congress proeta to F 
mal direction of space expt en 
mM passin as ful n IMprenensive 4 
oisiative § 1 is Na r yOcie 
the Atomic Ener Act 
It is of the most np« ance 
statement continued that tne eadership 
f the Federal Government in the ex 
ploration of space not be confined to 
patchwork or piecemeéa empts merely 


he researc and 


to co-ordinate t develop 


met now being carried on by independ 


it military and other ¢g 


The Board of 


oups 


Directors pointed out that 


the crucial need of the hour is for the 
sort of dynamic leadership that ill bring 
about full-scale participation in the re 
sponsibilities and benefits Of the explo i 
tion of space by American industry, by the 
entire scientific, engineering, military, an 
educational communities, and by as broac 
a segment of the general public as pos 
sible 

Warning of the “ominous import of the 
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} 
i 


implications in recent Soviet achievements 
suggest that the USSR may be 
widening the gap in heavy rocket engines 


which 


and specific plans for lunar and planetary 
the NSPE. statement 
States 


exploration em 
that 


grams must be backed by 


phasized United space pro 
the full organ 
ization and resources of the United States 
of America 
The NSPI 


out that this 


Board of Directors pointed 


country “has as great a 


reservoir ot scientihic and engineering 
knowledge and skill as can be found in 
iny nation on earth, but it is clear that 
America has not accorded the highest 
priority to the development of projects 


specifically directed to the furtherance of 


and space exploratior 


NSPE statement pr 


pposed that the 








Federal Space Explorat on Commissioners 
appointed by t t. and that 
s ( | ects De and organ 
fat I | status at the highes eve t 
at lal po v 
Atter tO he NSPE Bo the 
statemet! s sent to President Ese 
y G. H. Dyer, president of th 
$3 O00-me “ eng ering ga 2 " 
I Na ) Ss ety sted e poms 
is Sis s wosals on te 
S prog 
As N ¢ se eX i 
‘ ‘ Xa t ft 
( ‘ I he ite rela s 
f ary considerations th progress it 
y ! ) t c s 
( SESE Ss { o-operation ¢ r i i 
c nvol g rocke . 5 
4 l Ke A single Fe ( ss 
i 9 ¢ he ft | r s 
Ss reg ng space programs i 
ipie to g € " s i 
I l \ mhKe in Sile € 
r S ¢ sistent ef 
Sy € é é hes CVE 
2. Great Ove ft «¢ 
oO ¢ neering i s tit ! nix 
, rrve oul s vt ee 
I i Federa Space Ex at Co 
Ss clea nes of a é 
est r t til g protess 
g cientific se Cs 
tag FO -S é ve s 1 
e spe ¢ : an i ation 
exe in< r ypme CO t 
4 é 
P ile strvy engage ¢ 
I “ ch Satellite i | the spact 
protects s not be tier the ft la 
l f airy mudgets Leaders} p a 
Federal ( ssion for all space project 
ave a Sta gy ettect | the en 
tire naustry i ould s¢ t oO sprea 
sp e pro contracts as l¢ aS DOS 
é t j ) € st 
+. One ot e most frustrating problem 
Y (me cas ¢ ent ct y 
s € projects arises mn connectior 1 
¢ theulty of pinning down respons 
0) tO progress or lack of p OgTess 4, 
s gle Federal Commissior ild repor 
te President and to the Congress or 
all p ses oF the Nation's space ict ity 
\ space exploration program directed 


a Federal Commission could conduc 


educationa ind informational programs 
for industry, schools, and othe groups as 
are now carried on by the Atomic Energ 
Commission. This would insure the widest 
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t 


‘ 


possible dissemination of space knowledge 


and technology, consistent with National 
security 
6 The National economy will be 


strengthened by the incidental results o 


a major effort in space exploration 


as it has been strengthened by nuclea 


research and deve lopme nt 








7 Another area of interest tha 
doubt would fall to the Commissior 
be to explore totally the great port i 
herent in anv space tivity of ¢ ¢ 
control and forecastit 

8. Past and current American sp 
projects suffer from a lack of long g 
planning as t¢ st at specific step 
be ihet n € eX ( t oute SI 


eral Co ssio ) a 10 
hink 9 of oat ‘ f top fig 
i “A cnrice i t 4 ct y ‘ f 
St ction rf c ‘ 4 Si ! rT 

1 sche es to g 
solar svste 

9. Or x y Na i f 

€ iss t t 

pute SI 
Sta s i é ri 
c T¢ ‘ 


s it ‘ i m 
‘ P I succes 
4 I c s c l 
i t » Tt 
I Sr i i 
\ 
Dramatic Lighting for 
Central Sphere of Atomium 
Wa ’ i 
‘ i-l 
\ : 7 , 
Brussels We I 
s i-I é 





FIRST MILITARY USE of Sylvatron 


image- 
demonstrated by Dr 
Sylvania 


producing panels is 
Keith Butler (left), 
Lighting Products. He compares operation of 
with 4-foot square simulation 


manager of 
small model 
of training device's plotting screen as Har- 
old Barkan (center), project engineer 
ing Device Center, and Lieutenant (jg) T. R 
Braby, USNR, assistant to the Commanding 
Officer and director of the Center, look on 


Train- 
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ATOMIUM building of the 1958 
Brussels World's Fair containing international 
displays of 
ergy, symbolizes the co-operative progress 


“theme 
the peaceful uses of atomic en- 


of mankind. Sylva-lume permitted creation 
of a custom design from a few standard 
ports when installed in the central sphere 
of the Atomium. F. J. Rolando, manager of 
merchandising, Sylvania International, points 
to the central sphere of an Atomium model 
as he discusses the company's participation 
in the exposition with BR. G. Slaver, sales 
monoger—fixtures, Sylvania Lighting products 


tion ot 


tain phos} hors 


also the princip 
which is the influence 
of electricity through a solid 

The U.S. Navy will use Sylvatron panels 
for fleet maneuver training problems in 


volving the movement of large fleets. 


June 1958 


facilities are known as the Lazy Susan, the 
rabbit tube, and the glory hole 


Ship movements would be represented on 
the Sylvatron plotting screen by lighted 
tracks, triggered by a moving spot of light The Lazy Susan is a rotary specimen 


This tvpe reproduces optically the track rack made of ) aluminum ring. From the 


’ } ‘“ . , 
ot a mobile t of ligt an hold o1 ing 40 aluminum cups are suspended. A 


is created surtace 
a 
at 1aicul i 


ides Gescel 


Research Reactor To Be 


Instailed for Campus Training 


Notes on Arctic 
IGY Research Team 


external mov 
ments around tl itside Tr vwitho ir ruption 
Earth surrounding t ) provides tl been the first photogra 
mainder of the shielding the floor of the Arctic Ocean and a num 
The 10-kw Trica has three main facili 
ties in and around the core for training, 


research, and isotope production. These 


ber of cores or cylindrical samples of the 
floor sediments up to 7 feet long. These 
should yield significant clues to knowledge 
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Arctic m e life, geolog nist ¥. an 
st climate. Moreove th continuous 
eptl sol lings the liscovered n 
August 1958 hat is apparently a su 

ie mountain range rising 5,000 feet 
ove the 10,000-foot depth of the ocear 

The statior fa ) Ing complete 
solated, has been visited once or t ce 
onth by planes ind 38 in regular radio 
ntact with the outside world. In fact 


e second such fea 
e members otf the team at the station u 
he Arctic, contacted on an amateur radio 
and another IGY Lamont Observatory 
scientist located 11,200 miles away in the 


\ arctic 


Escape Velocity 
Exceeded in Wind Tunnel 
Escape ve CitY tne speed required to 
propel an aircraft or missile out of the 
earth’s gravitational field inte space, has 
ven exceeded in a win 
\ir Force’s Arnold I 
nt Center 


tunnel at the U.S 


neering Deve lop 
Tullahoma, Ten: The test 


in peak lasted about 


rit 
1 second, during 
hich an airhow of approximately nine 


il€s pel second was achieved Special 


rapid-response instruments recorded the 

extreme flight conditions. Marking the 

first time that escape velocity hict is 

seven miles pe SE ma has een reached 
i ind tunne iS altaine during 
} j 

Calibration and shakede n ins in tunnel! 

Hotshot II, part of the gas dynamics 


facility of the USAF’s Air Research and 
Development Command. Details of the 


j 


tunnel, designed, constructed, and instru 


mented by the Center's operating contrac 


tor ARO, Inc were announced recently 


Temperatures exceedin 40,000 
are 


caused by the friction of the air passing 
over the model, and the electrical dis 
charge that heats the air creates pressures 
up to more than 30,000 pounds per square 
inch. Longer runs, under these conditions 
are impossible because the extreme tem 
peratures and pressures would cause the 
tunnel components to melt or even vapor- 
ize. 

In the arc-driven tunnel, the airflow is 
heated and pressurized by an electric dis 


charge generated by energy from a unique 
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ELECTRIC ARC to drive 
Tunnel Hotshot Ii is 
produced by 
stored in 

coil at left in picture 


charge 
inductive 
Technician sights a 
high-speed camera on 
missile nose in test 


section 
S sie 5 
Ipolar renerat leve lope by Allis 
Cla ers Manufactu g¢ Company Mi 
ikee, Wis., and stored momentarily u 
huge inductance coil produced by West 


4 


inghouse Electric Corporati 


Pa. When the tunnel is fired, the arc heats 


€ in irc chambe At predete 
ned te perature il pressure levels 
t sea ip es. The air then flows t m 
the c ¢ imine nt nr ug the tes 
( eT mast the est o € i t I 
ne 4 im chamber 
Tunnel Hotshot Il has a 50-in 

eter test section, large enough to ac 

odate large-scale models of missile nose 
cones. It is a larger and improve ersio 
of Hotshot I ch has a io-ll ( 

r test sec and hich has een € 
vag 1 1 Sé es oft est progta i i 
vear. As test operations are begun in Hot 
shot II, operation of Hotshot I will be de 
voted to further investigations pretimi 
n vy to the development of an evel arg 
a lriven tunnel, Tunnel F, now in the 
final stages ot design 


Punch-Card Operators 
Taught Keyboard Automatically 


The first completely electronic instruc 

r Solartron \utomati Kevyvbo 
Instructor SAKI ct is S n for 
e firs time at the Physical Society's 

Exhi iol 1 London, England, in Mare 
s c ) s first thinking electronic 
teacher. Saki is one of the practical off 
shoots of EUCRATES, the electronic brat 


emploving cybernetic principles, first dem 
t t I 

onstrated at the 1956 Physical Society's 

Exhibition 
Designed for the 


training of operators 


of card punct machines, SAKI is muct 


more than a training device. It is a teache1 
in the fullest sense of the word. Step by 
step, it takes the pupil along from the very 
beginning to the final, polished perform 


ince with complete, full-time personal 
tuitior 

The rate of tuition adjusts itself to the 
pupil's ability to absorb and execute 
The personal attention of sak is far more 
complete than would be possible with 
the finest human system. The idiosyncra 
cies, the weaknesses, strengths, and errors 


are carefully noted and the pupil's exer- 
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cises and tests adapted accordingly. The 
final result is an operator with a com 


pletely balanced skill and accuracy ol 


operation This 1s extremely important 


because much of the time lost through 


inaccurate card-punching is caused by the 


fact that the personal operating weak 


nesses have not th the uman tutor 


been overcome Also, the preterential ac 


tions of certain fingers ith particulal 
kevs causes a Shightiy inevel speed ol 
operation I his iInevenness is small 
enough to be unnoticed by the operator 
and human tutor. However, SAki detects 
it ith ease ind thereby corrects it by 
miitvineg EXNCTCISES acct giy 
Because sAki plays a “game th tl 
pup nie svc! vical Tea is e€xX 
tremely fave t Ihe pupil does not ge 
bored or have r ency t e bored be 
caus ittent ( eT atio i 
n h 
I he first stage ard fig 5 
€ ¢ ye 2g | fo instruc Z 
ghts. The en aske wht 
i ca 84 € nu ¢ Ss ccs 
ess th equis h ke In t 
eginning, t far r pup wit 
e pu KEVS, SAKI g Ss the inswer 
lig g the ¢« e ght t pu 
ghts B i e€ pup } klv ga 
kt é he kevs he light >T 
1x ! r a te seco! ce \ , 
t Oct firs sing ights ' 
) g Wi al prof 
c obta ‘ ight at all 
I next stage is king on the fig 
re he first of the . e< til a 
5 ‘ ‘ so fortl 
I ghts xige about from line 
| € 4 ( e figures ap 
pe s dicta he speed of e pupil 
Ihe appe 1 fas suCcCESSiO il the 
f the pup sh is reache The 
e machine Ows i Ips the pu 
Dp 1iong I s the machine continues 
o instruct and correct ere the pupil 
finds difficulty unt finally, the pupil car 
ypperate i the kevs nd oups of kevs 
it equal tacilitvy and speed and com 
picete ae 
Chemical Engineers 
Celebrate Jubilee Year 
\ delegation of chemical engineers tr 
all over the world 1 be among thos« 


attending the Golden Jubilee Celebration 
of the American Institute of Chemical 
AIChE which will take place 


Philadelphia Pa 


Engineers 


June 22-27 at 


Leading 
scientists and engineers trom education 
industry ind Government will present 
more than 80 papers, summarizing 50 
Years of Chemical Engineering Progress 
and discussing future applications and 
developments 

Among the events planned for the cele 
Special Awards, 
and Ceremonial Sessions, and the Golden 
Jubilee Banquet, at which C H. Greene- 
walt, president of Du Pont will speak. 

The three remaining founding members 
of AIChE will be presented with scrolls 


Holbrook, present 


bration are the Keynote 


and awards by G. E. 
AIChE president. 
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Earlier in the vear, a bronze plaque w lit left wher I Atomic Clock for 
unveiled in the Engineers’ Club 
} 


Space Travelers’ Use 
yuilding in which the AIC} 

nm 1908 

Headquart 


eth 


Improved Safe 
Highway Travel 


ATOMIC GAS CELL 
surrounded by mag- 
netic shielding, was 
used by engineers of 
iTaT n experiments 
ot FTL research divi- 
sion leading toward 
development of °o 
light weight, portable 
‘atomic clock'’ to pro- 
vide a highly accu- 
rate time standard for 
ships supersonic 
planes, astronomy, 
missiles and, in the 


Wear Your @ AIEE Badeo ‘tt, see roe 


by rocket 
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Reactor Developments and 
Nuclear Technology Briefs 


Niobium Technology Prospects for 
greatly expanded use of niobium in nu- 
clear technology has caused the Battelle 
Memorial Institute to evaluate its appli 
cations. The advantages and disadvantages 
are reviewed extensively for use in nuclear 
reactor fuel elements 

The advantages of niobium have been 
found to be its low neutron absorption, its 
strength at high temperatures, its good 
behavior when alloyed with uranium, its 
corrosion resistance under nonoxidizing 


onditions, and its relativel 


y easy higl 
purity fabrication 
Niobium’s disadvantages are found in 
ts high cost of product on, low oxidation 
resistance, and the need (at present) to 
lad the niobium with an oxidation-resist 
t alloy 
ncreased use of niobium 
ll 


metallic fuel 


It is felt that 


is an alloving material in uranium w 


epend upon whether a 


illoy, or a compound such as UO.,, proves 





o be the best kind of reactor fuel in the 
) run 

niw The potential value of the 
ement as a nuclear reactor tuel has been 


ealized for almost two decades. However 


is an alpha emitter, like uranium, whict 
ilso gives off gamma radiatior Its ex 
tremely high ionizing potential, on the 
ther hand, makes the alpha particle dan 


yrerous once it reaches the vital organs of 


he body 


in the case of pluton im, the 
ones Hence, personnel must be pro 
tected by the use of special equipment 
Fabrication of plutonium nvolves the 


amiliar techniques emploved for the more 


ommon metals. Plutonium and its alloys 
can be melted, cast, and fabricated by 
onventional methods, but because of the 


illotropic transiormations complex CcTVvs 
tal structures, volume changes, etc., unal 
€ plutonium does not respond well to 


nany mechanical forming techniques 


EBWRP er Level Triple The Expe 
imental Boiling Water at the 
Argonne National Lal of the 
\EC Lemont, Ill as y oper 





iting at a 62,000-kw heat power level in 


ecent experiments—more than triple the 


iginal design operating level of 20,00 
kw. The first nuclear reactor built by the 
AEC, the EBWR has one specifi purpose 


experimental generation of electricity 

High-Flux Research Reacte A new re 
search reactor went critical recently at 
Oak Ridge National Laboratory, which is 
a high-flux, tank-type unit immersed in a 
pool. For fundamental use in research and 
engineering studies, major design empha 
sis was placed on flexibility to permit 
many kinds of experiments close to the 
reactor core. A heterogeneous reactor, the 
Oak Ridge Research Reactor is moder 
ated and cooled with demineralized water 

Brussels Fair AEC Display. An AGN-211 
reactor, manufactured by the Aerojet Gen 
eral Nucleonics of San Ramon, Calif., will 
be installed in the International Science 
Section of the 1958 Brussels World’s Fair 
The first portable pool-type reactor was 
activated with 780 grams of contained [ 
235, the lowest critical mass in a pool-type 
reactor. It is estimated that some 30 mil- 
lion persons will attend the Fair. 
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New Zealand Atoms-for-Peace Mission 
A five-man mission of the AEC is holding 
a series of Atoms-for-Peace discussions 
with New Zealand scientists, educators, 
and government officials on various aspects 
of peaceful applications of nuclear energy 


Medical, agricultural, and industrial uses 
of isotopes are on the agenda, as well as 
administration, development, and organi 
zation of a nuclear research institute 
health and irradiation problems, and sit 


ing and operating a research reactor 





LETTERS TO THE 


{INSTITUTE members and subscribers are invited te 
econtribate te the 





© columns expressions of opinien 
dealing with published articles, technical papers, 
or other subjects of general professional interest 
While endeavoring to publish as many letters as 
possible, Electrical Engineering reserves the right 
to publish them in whole or in part or to reject 
them entirely. Statements in letters are expressly 


Deduction Correct 


Reference is made to the paper “Enter 
ing the Machine Domain” by S. L. Seaton 
in the April 195% issue of Flec cal Engi 


Finan that a transition has taken 


place over the vears type ft t ot 

Vpe riter numerals such that—et 
Ta er tha 

In the acoustical fel experim 

} e demonstrated that a numb rt 


EDITOR 


anderstood to be made by the writers. Publica 
tien here in no wise constitutes endorsement or 
recognition by the AIEE. All letters submitted 
for publication should be typewritten, double- 
spaced, net carbon copies. Llustrations sheuld 
be submitted in duplicate, one copy and inked 
drawing without lettering, the other lettered 
Captions should be supplied for all illustrations 


Incidentally, this error is one of the bes 


examples of what the article is talking 
about that I have ever seen It is ist 
slightly over a one per cent error counting 
both omission and substitution. I ar 


afraid that the typesetter must have bee 





7 i ] 4 
re ng as ne s,oTKed ind devel 
Fre lian |} ck hecause of the context 


Sincerely yours 





NEW BOOKS 


The following new beoks are among those re- 
cently received at the Engineering Societies 


rary. Unless otherwise specified, books listed 





been presented by the publishers. The 
Imstitute assumes no responsibility for state- 
ments made in the following summaries, infor- 
mation fer which is taken from the prefaces 


ef the books in question 


ADVANCED DYNAMICS. By ]. E. Yo ¢ 
Ronald Pre Company, | 








York 10, N.Y os ges, 64 DY 9M 
inches, bound. $8.50. Cove the dynamics of 
beams, rectilinear motior angula motion 
plane motion, and motior three d 
Concepts used include D Alembert’s 
Lagrange’s equation of motion, mo 

relative motion, the free-body diagt 

the ellipsoid of inertia Numerou prob 

are worked out in detail to illustrate the ay 
plication of principles and methods and 


ere possible alternate method ot solut 


are presented 


ASTM STANDARDS ON PETROLEUM 
PRODUCTS AND LUBRICANTS. Published 
by the American Society for Testing Materials 
(ASTM 1916 Race St Philadelphia %, Pa 
1957. 1.103 pages, 6 by 9 inches, paper. $& 
Contains 188 standards of which 4% are new 
recently revised, or have had their status 
changed. Among the major areas covered are 


crude petroleum natural gases butadiene 


motor and aviation fuels; petroleum lubricants 


diesel fuels; and lubricating, industrial, and 
turbine oils 


AMERICAN POWER CONFERENCE PRO 
CEEDINGS, VOLUME XIX, 1957. Published 
by the Illinois Institute of Technology, Tech 
nology Center, Chicago 16, Ill 1957. 746 
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1s a printer's «¢ We apologiz 
ages, ft ji4 c $a Pape 
asizing ‘ asp ect Ca eve 
ypmen 4, ariet { are ex 
4 Cal 4 K 

pow pla ndens wate 
cu ext g ye en elec ca 
butior t I a network ana 
nuc ar energ oN r te I ” 


BASIC FEEDBACK CONTROL SYSTEM DE 
SIGN By ( | Sav McGraw-H Book 





CA any, Ir VW $2n Ss New York 
$6, N.Y., 1958. 418 page 4 by 9% inche 
boun $o “ wnnec i he at 
sig semi te tr i ame i “ 
” ca rt yractical example I} 
roac tilized is n a comb ' 
the roo ” ar tre r ana * 
and =althoug C hasis on nea se 
mechanisn | gn, nonlinear sé¢ ne ur 
anal " ided. Along witt sic 1 a 
niorm " wided on ¢ wore y > 
com € malance transducers t € 
ivigat } 
CONTRACI 


S. SPECIFICATIONS, AND LAW 
FOR ENGINEERS. By C. W. Dunham ar 
R. D. Young. McGraw-H Book Company 


Inc wo WwW $2n St New York me ‘ween 
1958. 550 pages. 644 by 9% inche bound 
$7.50. Included is an explanation of the basi« 
principles of the law of contracts: a discussion 
# the application of these prince es » con 
ruction contracts particular with data of 
the preparation oft specifications and a con 


sideration of the various fields of law of spe 
cial interest to the engineer I he authors 
attempt to state legal principles simply and 
extensively from 
| 


clearly rather than quote 
involved court decisions or complicated lega 
documents 


ELECTRONIC SEMICONDUCTORS. By Eb 
erhard Spenke Translated from the second 
German edition by D. A. Jenny and others 
McGraw-Hill Book Company, Inc., 330 W 


ELECTRICAL ENGINEERING 


New Y« 5 F Da atmospheric conditions, arrangement of 
‘ nches bound ava ment, and ye design and arrangement 
semicond ucts f t rt ) addition, several chapters 


f the | 


AN INTRODUCTION TO THE THEORY I ION OF PROGRAMS 
OF RANDOM SIGNALS AND NOISE. B iN DIGITAL COMPI 
¥. B. Daven | WwW. L. Root. M { \ \ c Edis 


FLECTRON 
See Ml 
y 4 


CHEMIST? 


TIONS. | 


FLNDAMENT 
SISTORS. B 


library Services 


ENGINEERING 


be borrowed 


HUMAN ENGINEERING 

Cormick McGraw-H Boo 

30 W tind St New Y i provide microhim copi 

467 pages, 6% vy nches bound in | tion Address inquiri ' T are classihed 

A study of the adaptation tor n R. H. Phelps, Director, Engineering Soci atmospheric photochemistry 2) spectroscopy 
of work equipment, work space and envire eties Library, 29 W 39 St. New York 18, and photochemistry 3) rocket probing of the 
ment, and consumer products Topics N. ¥ ipper atmosphere, and (4) phenomena pro 
cluded are illumination, visual displays, color | duced by hypersonic flight. A feature of the 
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volume is the inclusion of discussions on shock 
tube and associated phenomena 


TRANSISTOR PHYSICS AND CIRCUITS 
By R. I Riddle and M. P. Ristenbatt 
Prentice-Hall, Inc Englewood Cliffs, N.] 
1958. 428 pages, 644 by 9% inches, bound 
$10. An introductory text divided into two 
sections, the first dealing with the physical 
background of transistors and the second with 
circuit theory Topics discussed include small 
signal power and cascade amplifiers bias 


stability and d-c amplifiers; feedback; noise 





i transistor oscillators and multivibrators 
e treatment of the subject is simplified by 

he use of hybrid Ah parameters for design 
lations 


TRANSISTOR RELIABILITY SYMPOSIUM 
PROCEEDINGS. Published by New York Uni 


Press, Washington Square, New York 
N.Y., 1958. 128 pages, 84 by 11 inches, paper 
$5 Areas dealt with include transistor relia 
and on tary rements, re ability of 
wer transistors, life experience with surface 
er transistors, radiation effects in semi 
mductor devices, effects of gamma radiation 
m transistor parameters, life study of low 
ower transistors ar stabilizing techniques 


ov wide temperature range amplifiers The 





ymposium, held in September 1956, was spon 
sored by the Advisory Group on Electron 
Tubes of the Office of the Assistant Secretary 
*— Defense, Research, and Engineering of the 
United States 


TECHNICAL LITERATURE 


the following recently issued technical litera- 
ture may be of interest to readers of Electrical 
Engineering. All inquiries should be addressed te 
the issuers. 


DIGEST OF THE LITERATURE ON DI 
ELECTRICS, VOLUME XX. Edited by J. D 
Hoffman and John Hart of the National Acad 
my of Sciences—-National Research Council 
this volume covers literature published during 
gathered mainly from 
engineering and scientific journals, but also 


1956. The material was 
mtains digests of books and references to 


Ph.D. theses and papers given at scientific 


meetings The Digest is divided into three 
nain parts: Part I is devoted to instrumenta 
tion and measurements, and contains tables of 


dielectric relaxation times 
ind dielectric constants; Part II deals with 
nolecular and ionic interactions in dielectrics 
mduction phenomena, dielectric breakdown 


and ferroelectric 


lipole moments 


piezoelectric, and ferromag- 
etic materials and )=6=Part III is concerned 
mainiy with insulating materials as they are 
sed in practical applications, dealing princi 
patty with rubber and plastic insulation, in 
sulating liquids and films, and ceramic insula 
tion. The Digest, Publication 562, is available 
at $5 from the Publications Office of the Na 
onal Academy of Sciences—National Researct 
Council, 2101 Constitution Ave., Washington 
D. € 


PROCEEDINGS OF THE 4TH ANNUAI 
COMPUTER APPLICATIONS SYMPOSIUM 
Sponsored by the Armour Research Founda 
tion of Illinois Institute of Technology, the 
symposium stressed new areas of application 
use of new computers and accessories, and re 
cent developments in automatic programming 
As in previous years, the dual structure of the 
conference emphasized business and manage 
ment applications on the first day, and engi 
neering and research applications on the set 
ond day. Copies of the Proceedings may be 
wdered from Armour Research Foundation of 
Illinois Institute of Technology, MF: CA4, 10 
W“ 35th St., Chicago 16, Ill. Price $3 


INDUSTRIAL NOISE MANUAL. Compiled 
by the Noise Committee of the American In 
dustrial Hygiene Association (AIHA) the 
manual provides a comprehensive coverage of 
noise, its evaluation, and control. It is com- 
posed of 10 chapters, each dealing with some 
phase of industrial noise. Of particular interest 
is the chapter on noise control, which includes 
some $5 specific engineering installations show- 
ing before and after noise exposures. The 
manual discusses such subjects as the physia 
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of sound, sound transmission, measurement of 
sound, instruments, techniques, procedures for 
making sound surveys, calibration of instru 
ments, how we hear, effects of noise, why we 
do not hear, measurement of hearing, medical 
control and hearing conservation, engineering 
control of noise, and personal protective 
measures. The manual is available from AIHA 
14125 Prevost, Detroit 27, Mich., at $7.50, and 


contains 107 pages 


AGRICOLA ON METALS. By Bern Dibner 


this ts a distillation of the 16th Century 
treatise on mining and metallurgy De Re 
Metallica written by Georgius Agricola. It 


first appeared in English in 1912 after five 
vears of research and translation by Mr. and 
Mrs. Herbert H. Hoover 


to write a textbook on mining and metallur 


Agricolas aim was 


cal engineering 


for his contemporaries of the 





s. What emerged was encyclopedic 


richly illustrated record of a lv developed 





that flour a good 200 
the beginnings of the Indus 
Agricola, born in Saxony in 


as town and city physician for 




















REVERSIBLE HOIST, 16th Century, driven by 
water wheel with two sets of blades. One of 
70 early mining machinery illustrations in- 
cluded in Burndy Library's “Agricola on 
Metals." 


mining cor 





fessional training helpful in observing and re 
cording the work of those early miners and 
metalworkers. The present edition is a crys 
tallization of “De Re Metallica” for those in 
terested primarily in its historical significance 
Over 70 selected woodcuts from an original 
edition in the Burndy Library are contained 
in this 128-page work. It may be purchased 
the Burndy Library, Norwalk, Conn. at 





TECHNIQUES FOR APPLICATION OF 
ELECTRON TUBES IN MILITARY EQUIP 
MENT. This publication, PB /11644R-2 “R.S 
Whitlock, Wright Air Development Center 
I S. Air Force, is a revised edition of an 
Air Force guide to equipment designers in 
the application of electron tubes and has been 
released for industry use through the Office of 
Technical Services (OTS), U. S. Department of 
Commerce. The 558-page volume deals with 
electronic equipment design as it is influenced 
by electron tube procurement specifications. 
Application information on 52 tube types is 
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presented in a format permitting quick refer- 
ence by design engineers. In some cases, facts 
data, and advice are given which are not avail 
able elsewhere in consolidated form. A section 
of the manual discusses properties common to 
all electron tubes, and another considers the 
circuit design. A 
for use of the circuit 


effect of these properties ir 
check list is includes 


designer to insure coverage of all important 





design factors. Mechanical, electrical, and en 
f 


vironment I wmation on specific tube 





s include wether w any applic 
notes which are uniquely applicable t 

tube types. Observed p perty behavior on spe 
cific tube ne iblication 








es is OU 
ersedes WAD( Techr al -1 of 
same title ated October is und ma 
be ordered OTS, U. §. Department of 
Commerce, Washington 25, D. ¢ price $7 
RADIOISOTOPES This svymposiu Spx 
cial Technica Publicatior No. 215 of tt 
American Socie for lesting Materia 
ASTM covers testing technique itilizing 
7 ala ations whic , 
be ges al propertic ~ ma 
terials as a res f liation are discussé 
some LI he a pe Case |} es are pt 
seri te anging f electropla 9 sdies. the 
evaluation yt yb ‘ y andthe 
nechanism of detergency ty efes alvsis 
trace materiais by neutron irra at ' 
achievement of process control via 
ng full-scale etroleu refine ore 
Extensive references a any istrations are 
included. Cor t 1x wwe book may be 


ybtained from ASTM Headquarters, 19 Ra 
St.. Philadelphia Pa. at $2.75 eact 


SOVIET BLOC INTERNATIONAL GEO 
PHYSICAL YEAR INFORMATION These 











weekly rem contain nforma selecte 
and t slated fron foreign ia b 
cat regarding ‘Sovtie blo« ans c 
leavo n connec m witt e Interna 
Geo sical Yea Icy ! «kets at 
hicia ea sate € eT atmosphere 
ne ceanography latitude se 
mology, glaciology, the Antarctic and othe 
subjects. Prepared pr i . for the nforma 
t y vt | S (, € scoiet the Te 
ports are being published by the Office of 
lect cal Services OTS) for the benefit of 
on -C,overnment sciet sts wi may subscribe 
to the series for $ The series. whict if 
m Feb $ 15s | 2 9 
na ” orde s PF OTs. t s 
Departmet = c Wast ton 2 
Dd. ¢ Back 1€s ke la iw be sup 
plied to subscribers regardless of the date 
the yrde 


ANNUAL REPORT ’ 











REAU OF STANDARDS. IT! | eview 

he work of the National Burea f Stand 

for the past vear, presenting some of the more 

significant achievements resulting fron ts ef 
better standards of 
levelop techniques 
g these standards 
Some of the fields 


are electricity and ele< 





4 i prnvsre organic 
ata-t eS £ ysterr 
log The repor av be 
ordere fron the Supe endet — Dox 
met I s Cove Pr Office 
Was! m D. ¢ at 45¢ 


PRINCIPLES AND PRACTICES OF TAPE 
AND DISC RECORDING. These notes on the 
tth Audio Engineering Society AES) lecture 
series have been published in two volumes 


The objectives of the lecture series were to 





set forth the principles and practices of sound 
recording which have firm bases in physic 
and =engineering as well as those methods 
which have been empirically tested and found 
to be useful: to relate them to each other 
and to delineate the problems which remain 
to be solved. Some of the subjects discussed 
during the 30-lecture series were stereophonic 
and multichannel magnetic tape recording, 
noise suppression in audio systems, processing 
of matrices in disc recording, studio acoustical 
requirements, and philosophy of audio signal 
recording. Price for the two volumes is $7.50, 
with a reduced rate of $5 to members of AES. 
They may be ordered from Sumner Hall, Lec- 
ture Series Chairman, Amityville, L. L, N. Y. 
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The ORGANIZATION and RETRIEVAL 
of INFORMATION 


The organization and retrieval of large volumes of 
diverse types of information is rapidly becoming one 
of today’s more serious problems. Major areas wher 
the problem exists include business and industry, the 
military, the government, and the scientific and engi- 
neering community itself 
In its simpler forms, the problem may involve, for 
example, the automatic handling and analysis of busi- 
ness data such as payrolls, sales and manufacturing 
ures, insurance premiums, and other essentially sta- 
tical data. At the other extreme are certain complex 
military situations which require the concurrent inter- 
pretation, analysis, and integration on a very short time 
scale of data from a wide variety of sources, including 
field reports, photographs, news reports, estimates of 
industrial activity, and the like. In many of these situa- 
tions, there is the additional requirement to translate 
the information from a foreign language into English 
The development in recent years of electronic data 
handling equipment is now making possible the 
practical solution of many of these problems. Such 
equipment has the capability to perform arithmetic 
operations, make decisions among alternatives, store 


At Ramo-Wooldridge, work is i ogress on advanced 
information handling syst at are characterized 
bi al forms of infor- 
mation, short time scal of uses and 
1e scope ¢ 
ind procedures, programmi 
ndling equipment, and formulz 
ments for new equi 
on the machine translation 
English. 
Engineers and scientists with experience in the follow- 
ing fields are invited to explore the wide range of open- 
ings now available 


>f the 1 
i tne Vv 


Systems Engineering 
EDP Systems 
Computer Programming 
Console Design 

Display Development 
High Acuity Optics 
Photo Interpretation 


The Ramo-Wooldridge Corporation 


5730 ARBOR VITAE STREET 


LOS ANGELES 45, CALIFORNIA 
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FOR PRECISION LABORATORY 
OR PRODUCTION TESTING 


“Ss 


FREED 
1110-AB INCREMENTAL 
INDUCTANCE BRIDGE 


AND ACCESSORIES 


Accurate inductance measurement with or 
without superimposed D.C., for all types 
f of iron core components. 

| 


@ INDUCTANCE — I Millihenry to 1000 Henry 
@ FREQUENCY — 20 to 10,000 Cycles 
@ ACCURACY — 1% to 1000 Cycle, 2% to 10KC 
@ CONDUCTANCE — } Micromho to 1 MHO 
- ty — 0.5 to 100 
@ SUPERIMPOSED D.C. — Up to 1 Ampere 
@ DIRECT READING — For use by unskilled 
é operators. 


ACCESSORIES AVAILABLE: 
1140-A Null Detector 
1210-A Null Detector - V.T.V.M. 
1170 D.C. Supply and 1180 A.C. Supply. 





FREED 


VARIABLE TEST VOLTAGE 
MEGOHMMETER NO. 1620 





The Freed Type 620 Meacohmmeter is o ver- 
atile nsulation n mea ement instru- 
ment with a continuously voricble DC test? 
potent from 50 to 0 volt 

Component such o tronsformer motors, 
printed « vit cobles ond insulction material 
con be tested ot their rated voitege and above, 
for safety factor 








@ Resistance — 0.1 megohms to 4,000,000 
megohms. 

Voltage — voriable, 50 - 1000 volts. 

Accurcte — plus or minus 5% on all ranges. 

Simple — for use by unskilled operctors. 

Safe — high voltage relay controlied. 

Self contained — AC operated. 











OTHER MEGOHMMETERS AVAILABLE 


Type 1620C MEGOHMMETER — oa type 1620 
with additional circuitry for testing capacitors. 
Type 10208 MEGOHMMETER — o 500 volt 


fixed test potential 
million megohms 
Type 2030 PORTABLE MEGOHMMETER — 
battery operated 500 volt potential. Range 
1 megohm to 10 million megohms. 


Range 1 megohm to 


test 


Send for NEW 48 page transformer catalog. 
Also ask for complete laboratory test instru- 
ment catalog. 


FREED TRANSFORMER CO., INC. 


1700 WEIRFIELD ST., BROOKLYN (RIDGEWOOD) 27, N.Y. 


Please t ELECTRIC 








NEW PRODUCTS 


Tesamoll Urethane Foam Tape. This 
product ith a wide diversity of uses 
both domestic and industrial s being 


presented and introduced as an important 


contribution to comfort and 


} 


convenience 


xy United Mineral and Chemical Corpo 


ration, 16 Hudson St.. New York, N. ¥ 


Essentially, this is a urethane plastic 
foain backed by a_ pressure-sensitive 
highly tenactous adhesive protected bv 
tissue, easily removed for application. It 
comes in rolls of ,-inch and x-incl 
vidths. For industrial purposes, it can be 
produced in wider and thicker units to 
meet specific requirements. Write to the 
company for complete ntormation and 


Laminagage Production. Production of a 


scientific instrument, designed tor the pre 


cise and nondestructive measurement of 
the thickness of coatings nd platings or 
ase materials. is announced Gultor 
Industries Ir 12 Durha Ave 


Model FLW t can ln 


| vage sed 
for ckness measurements of metalli 
‘ ' oil and is said to be able to de 
eC“ ct and subsurtace cTacns n 
S ‘ ough coatings, Nat stock. ¢ 
late ng. I acl ‘ r ri 
1SEC measure coating thicknesses of oad 
ipe eces a ASSe es ere 
r chr rt coat os I s e€ 
ous ored. The Laminagage is pre 
‘ nae ¢ I s the 


Vehicular Desk. This 8-inch by 12-inch 


onstructed desk 5 





spring ( ounted pencil holder re 
tains completed paper in the basket \ 
sturd clip a e top of the desk holds 
pape ork in de ers sequence. [The desk 
Slips oO ¢ ( nting bracnet so arivel 

ike oO anotne location For 
{ ri o1 ion ontact Product De 
elopme ( orporation Post Office 30x 


aim, N. ] 


Extremely Thin Teflon Tape. A thermal 


CUFING PTESSUTE-SENISILIVE letion tape on 


I 
been an 


Hard Rub 
Haven 9 


0.002 inch thick over all has 
nounced by The Connecticut 


ber Compan 107 East St Ne\ 
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Conn. Called Temp-R Tape ( t is ce 
signed primarily for electrical insulati 

particularly where a high dielectric, es 
tremely thin, easy-to-apply insulation ts 
desirable such as in miniature electroni 
components The tape pro des 2.750 volts 
per mil dielectric strength and has an oy 
erating temperature range of 100 F te 


+500 FT 


Four-Channel Stereo—Monaural Magnetic 
Head. { magnet head t 


raers nict 


Recording 
tape rece 
our channels o 


as pecn ce « 


Inc., 222 Hartrev Ave.. Evanston, I I 


nit nas © in-line tracks t if ‘ 
nteriaced operat I he ¢ am 
callec he TR ( i cle es ¢ 
cordain me ot « ‘ ere 
phon apes. At e same i 

plete compa Sel ¢ 


Ceramic Coil Forms Line. Designed for 


bot litary ‘ commercial al ( 
tions, National new ne of cer Cc « 
i s ct sect « i c 

ear able } i 
( i nd eae te r ‘ i ‘ t 
pt N s \ t 

st t 1c Anice 
specifi ms. At ‘ " exe ‘ 
s T (nk 

cores i Kee ig ‘ t < eve 
nae eve " d hk | 
t | <¢ { t 

Nati Cor I Inc., Male s. Mas 


Washing and Rinsing Ultrasonic Unit. A 


i contained litrasonic Sta 

cleaning 1 € ! Spra g ol 
osp tal ‘ lus ia eqquipme 

i labie ( Branson Ut It “ Lr 
ration iO B House Rd Sta ( 
Cont Ihe Model H-§ Sonodge eg 
tered ule mark) cleane Wy CESS § 
gical inst ment m severa om ‘ 

at one t e, oO andle the ec alent 1 
badiv soiled industrial parts. Cleaning 
takes or a te ninutes th mini im 
operator attention. For more infe on 
on the Model H Sonogen, or other 
trasonic cleaning eq lipment write to 


Branson | Corp $( Bre 
House Rd St 1, Conr In Canada 
vrite to Electrodesign, 736 Notre Dame 


Montreal. Que Canada 


ltrasonic 


mior 


Polystrip Cable Added to IRC Line. Con 
tinuing its trend toward diversification 


International Res ce C4 IR¢ 
introduces Pe strip cable. Polvstrip ts 

lightweight, flexible multiconducto flat 
cable for ise in electrical and electron 
equipment. Polvstrip’s insulation ts a spe 
cial polvestel whic can be quickly 
stripped and the cable solder dipped 
Rated at 8&5 C continuous! it is avail 


{ 


conductors. For 
further informatior Internationa 
Resistance Companys 101 N Broad St 


Philadelphia * Pa., for Bulletin § 


ible in idths up to 51 


\Tite 
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New Universal Lighting System— 


for flexible, 
low-cost 


lighting 


Specify efficiency and economy, too. 
Bull Dog’s new 20-amp Universal Light- 
ing System both feeds and supports 
lighting fixtures . . . requires no supple- 
mentary fusing. Fixtures can be posi- 
tioned at any spot throughout the 
entire system .. . are quickly and 
easily moved to meet changes in lighting 
requirements. No rewiring or electrical 
downtime, either 

Listed by Underwriters’ Laboratories, 
this new Universal Lighting System 
assures maximum flexibility at mini- 
mum cost. Check its many advantages. 
Consult your electrical distributor or 
BullDog field engiueer. Or write 
BullDog Electric Products Co., 
Detroit 32, Michigan. BEPCO 





CROSS SECTION of new, low-cost 20- 


amp Universal Lighting System. Mov- 
able weight supports and twistout L a 
plugs speed rearrangement, addition 


or removal of fixtures, eliminate re- BullDog Electric Products Company, Division of I-T-E Circuit Breaker Com] 
Detroit 32, Mich. BullDog Export Division: 13 East 40th St., New York 16, ! ‘ 
wiring and electrical downtime. In Canada: BullDog Electric Products Co. (Canada) Ltd., 80 Clayson Rd., Toronto 15, 
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TRANFO-UNITS 












































PP PPP>P?) 


UILTHT 












A TRANFO-UNIT COSTS NO MORE 


It’s neat, compact and completely self-contained—a _prac- 
tical, economical way to bring in your electric power at the 
low-cost higher voltage. You get the transformer, primary 
disconnect, and secondary protective devices all included in 
one neat, safe package 

The I-T-E Tranfo-Unit costs no more than hodgepodge 
arrangements of assorted gear. But it’s so much more satis- 
factory. You place one order... that saves time and trouble. 
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It comes complete .. . that saves extra engineering. It’s deliv- 
ered in one piece . 
For supermarkets, schools, office buildings, factories and 


. that saves installation labor. 


many other applications, the I-T-E Tranfo-Unit 1s ideal. 
Available in a wide range of capacity ratings. Get all the 
facts now. Write I-T-E Circuit Breaker Company, Trans- 
former & Rectifier Division, 19th & Hamilton Sts., Phila- 
delphia 30, Pa. 


I-T-E CIRCUIT BREAKER COMPANY 
PHILADELPHIA, PENNSYLVANIA 
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ii you buy cable... 


} 


e properties of Kerite insulation. Let a Kerite engineer explain why no 
5 t J 
y, and long-time economy. 


—take advantage of the uniq 

other cable can equal Kerite’s performance in actual service, dependability 

Kerite cables are designed for a variety of applications and operating conditions, and are available 
in forms and finishes best adapted to your requirements. Be sure. Specify Kerite 

Our headquarters is at 30 Church St., New York 7. Branches in Ardmore, Pa., 

Boston, Cleveland, Chicago, Houston, San Francisco, St. Louis, Glendale, Cal. 


KERITE CABLE 
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Electrons’ 18 amp 
thyratrons reliably 
power Syntron 


Vibratory Conveyors. 
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Five-in-One Control. ( 





High Voluage Miniature \ 


ELECTRICAI 


Lines. A cw 


acuum Relay. 


ENGINFERING 





Woe E Y eee 


1 ANALYTICAL DESIGN OF LINEAR FEEDBACK CONTROLS 


SWITCHING CIRCUITS 


NETWORK SYNTHESIS—Volume | 
AND LOGICAL DESIGN 


TELEVISION IN SCIENCE 


PRINCIPLES OF NOISE 
. ; AND INDUSTRY 


NOTES ON ANALOG-DIGITAL 


AUTOMATIC PROCESS CONTROL 
ALD KMA ae CONVERSION TECHNIQUES 


1 appuiicati 


SYNTHESIS OF PASSIVE NETWORKS 


Covers Book, M.LT 

pte : CERAMIC FABRICATION 
THE GENERAL THEORY of PROCESSES 
ELECTRICAL MACHINES = 


Alth phasizes and 


11. AN INTRODUCTION TO SEMICONDUCTORS ; !12. IDEAS, INVENTIONS, AND PATENTS 
WFO! How to Develop and Protect Them 

13. PROGRESS IN SEMICONDUCTORS—Volume ll dite = 

Sa laa o rags ogee angen RE TECHNICAL REPORT WRITING 


Mail this coupon for ON-APPROIU AI copies! 


JOHN WILEY & SONS, Inc. EE-68 
440 Fourth Ave., New York 16, N.Y 
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Match the conditions in your plant 





: oe S | : GENER AL | | 
VOLTAGE RATING CHARACTERISTICS -ATIONS 


RUBBER—Insulated Control Cables 








Rubber-Insulated The standard Anacond 



















































600-Volts ubber control ble vith 
eEXCe lent ture resist Ccene! ] ur} Se st ( € st ct € 
} 
‘ } it | tion « ty ré lirements luit. 1 lergr 
r-ag I teristics f utilities and indust ts buried direct 
the eat] 
. 
Ozone- Resistant An zone-resistant contr 
Rubber-Insulated cable iis possessing . 
600-Volts proved moisture resist 
} —— 
THERMOPLASTIC—Insulated Contro! Cables 
I ethvlene \ st 4 ¢ t} 
] sulate st ( t idDile | 
600-V olts vith excellent isture ! 
he sist ts ( t t 
H C + ‘ + ¢ + + + + ‘ g 
‘ Os sis. A ] é st S ried direct 
j 
DENSHEATH \ standard Ana i the } 
Insulated moplast tr cable 
600-Volts with excellent moisture 
n he S 
| Long-aging pertor ¢ 
| 
] 
| 
| | 
| 
| 
I'vpe PND An approved control cable General-purpose contro] Can be installed aerialh 
el vith dependable che | I i ent f utilities col t or underground 
( er Features s ter space 1s iting t 
Long-aging properties 
| 
} . 
| 
| 
| 
Polvethvlene- 4 thermoplastic control Station control require- | Can be installed aeriallv, 
Insulated cable excelling in moisture | ments of utilities and in in conduit, underground in 


1000-Volts ind chemical resistance. dustrials. ducts wr buried directly 


Features heavy insulation | in the earth. 








**IPCEA voltage rating is 300 volts. Lead sheaths are furnished on rubber-insulated control cables if re queste d. 
* Trademark Interlocked armor is available for all types of control cable. 





with these Anaconda Control Cables 
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Butyl-Insulated Control Cable. 
Ll | tor 


SEE THE MAN FROM ANACONDA 


FoR CONTROL CABLE 
































Kearney’s 
compression program 


Ce ae | 


Added versatility and increased application with existing tools—that’s 
what an investment in Kearney Compression can mean for your 
system. Besides the basic connections—-Squeezons, Serv-En Service 
Entrance Sleeves, Tension Sleeves and others—-you receive the advan- 
tages of ever widening tool flexibility as Kearney Engineers continue 
to develop and introduce new Compression Fittings to the field. 


KEARNEY L Squeezon Stirrup 


Line side connections are outside the basket 
sufficient clearance for either the hydraulic or 
mechanical tool. The three inch dimension 
between the line and stirrup makes the unit 
neat and compact-——hot line clamps are readily 
installed. Unit may be completely covered 
with line guards. 


KEARNEY Compression Terminal 


Kearney Compression Terminals provide an 
efficient method of connecting aluminum con- 
ductors to terminal pads. Flaring of strands 
possible with conventional terminal pads is 
eliminated. The strands are retained in an 
aluminum sleeve. Terminals have NEMA 13, 
bolt centers. May also be used as disconnect- 
: able jumpers around double dead-ends. The 
i sleeves are filled with Kearnalex Contact Aid 
“ and capped and will take conductor sizes from 
1/0 to 397.5 MCM 18/1 ACSR. 





KEARNEY Insulated Splice 


The Insulated Splice was designed primarily 
for splitting secondaries into shorter sections 
where additional transformers have been in- 
47iit stalled and for series street lighting applica- 

tions. No changes in existing construction are 
required. Designed for copper, aluminum and 
ACSR connections, this splice features one 
piece construction, tension-type sleeves, insu- 
lated stainless steel bails and a high strength 
strain insulator. Splice can be installed with 
Kearney Hydraulic or Mechanical Tools. 
ACSR and aluminum sleeves are packed with 
Kearnalex Contact Aid and plastic capped. 


JAMES R. KEARNEY CORPORATION «© General Offices: 4224-42 Clayton Ave., St. Louis 10, Mo. 



















pays extra dividends 


KEARNEY INSIDE TAPERED COPPER SLEEVE 


A completely new, cost-cutting design—another Kearney “‘divi- 
dend”’— permanent, positive, full tension splicing of energized 
conductors with standard Kearney tools and dies. 


ADVANTAGES— 


1. Metallizing process—copper sleeve is sprayed interrially 
with conductive metal to assure maximum holding power 
and high conductivity. 


2. Full inside Taper—design assures ease of insertion of hot 
conductors—also relieves stress, due to vibration, at the 
extremities of the sleeve. 


3. Shorter Length means less installation time, fewer crimps 
and no sacrifice of holding power—sleeve is more easily 
' Po il stored. 


‘ 4. Clearly marked with conductor and die sizes. 


/ —- _ 
—_ 


KEARNEY . —‘ 
WH-1 TOOL | : a“ 


A rugged, reliable hydraulic tool which expe- 4. 


\ 


* 


dites the installation of Kearney compression 


fittings and sleeves. Hi-speed, two-valve pump } ; 
permits fewer strokes for full compression— # 
exerts 21,000 pounds thrust. The narrow “G" a 


head permits full visibility of the working crea. 





Balanced weight enables the lineman to position 
the tool quickly and accurately for each indent. 
Interchangeable, insulated wood handles with 
extra length are available for working higher 






voltages. 





FOR BETTER CONSTRUCTION—SAFER MAINTENANCE 


Specify Kearney Products 


PLANTS AT: ST. LOUIS + FAYETTEVILLE, ARKANSAS *+ SHENANDOAH & CLARINDA, IOWA + GUELPH, ONTARIO, CANADA 
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INTERLOCKED 
ARMORED CABLE 


For Power Distribution in New Plants or in 
Modernizing Old Plants For more current capacity than 
cable in conduit or other armored cable, specify 
ond buy Rockbestos A.V.C for easy installation on 
racks or hangers beneath the ceiling or next to walls 


specify and buy Rockbestos A.V.C 


’ 


To eliminate costly conduits and ducts to save 
important dollars on materials and installation time, to 
permit quick, easy repairs, specify and buy Rockbestos A.V.C. 
... All interlocked armored cables are not alike and 
for maximum dollar-savings and maximum performance be 
sure to specify and buy Rockbestos A.V.C. Interlocked 
Armored Cable — the superior AVA Cable. . ‘ 
Write now for the new Rockbestos manual which gives the application 
and design data to help you specify and buy Rockbestos A.V.C 


* ROCKBESTOS PRODUCTS CORPORATION, NEW HAVEN 4, CONNECTICUT 


; NEW YORK ° CLEVELAND «+ DETROIT + CHICAGO + OAKLAND «+ = PITTSBURGH 
| ST. LOUIS) « LOS ANGELES « SEATTLE ° NEW ORLEANS 
hdy 
: i 






| 
j THE SUPERIOR A.VA. CABLE 
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SPAULDING T Designed with a high dielectric strength for power transformer 


insulation, SPAULDING T Fibreboard also incorporates high chem- 
ical purity, excellent forming quality and mechanical strength, good 
aging characteristics. Ideal for a variety of applications. 


SPAULDING TK A 100% Kraft electrical insulation board for use in dry type 


air cooled or liquid filled transformers, and as tank liners for power 
factor correction capacitors, SPAULDING TK is an extremely pure 
insulation. It will not discolor transformer oil and has a very low 
power factor, chloride content and conductivity of water extract. 


| SPAULDING TKR | Especially developed for transformer insulation requiring 


Kraft paper with rag content, SPAULDING TKR is electrically 
clean and uniform, with high dielectric strength. It is chemically 
stable, won't discolor transformer oil, and can be punched, bent 
and fcrmed. 


SPECIFICATIONS 


T TK TKR 





i ta i a 
92” x 144” | 96” x 144” 
4 4 
Thickness Furnished 1/32”-1/4” 1/32°-1/4" 1/32”-1/4” 
(Heavier thicknesses in Laminated Form) 


Maximum Sheet Size | i 96” s 144” 


+ 4 posse 
Color Notural Natural Naturo! 
Grey Tan Grey 


Density -95-1.20 1.00-1.10 .95-1.20 
Mullen: per mil 12.0-15 Ibs. 12.0-15 Ibs. 


W.G. 
A.G. 


9000-11000 420-1350 9000-11000 
3500-4500 140-510 3500-4500 


Tensile — p.s.i. 


%e Water Absorption: 


24 Hrs. 90-100 90-100 


| 
| 
| 


Dielectric Strength V/M 150-300 150-350 150-300 


| 


For More Information, Contact 
SPAULDING FIBRE COMPANY, INC. 
305 WHEELER STREET, TONAWANDA, NEW YORK 


BSE ee SURAT RARE. SRE Se cant nen aN cee 
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Fabricated Structural Steel 
and Fabricated Reinforcing 
Steel for Bridges, Commercial 
and Industrial Buildings: 
Schools, Hospitals, Power 
Plants, Coal Washing Plants 





Galvanized Structural Sreel 


for Electrical Transmission 
Substations 


Towers and 


Carbon Steel Warehouse 
Products: Structural and Bar 
Shapes, Plates, Hot and Cold 
Finished Bars, Construction 


Products 


Pressure Vessels fabricated to 
the ASME Code from Carbon, 
Alloy, and Alloy Clad 
for the Chemical j 


Steels 
and Petrole- 


i 
um Processing Industries 


+ 


Th ] 1 } t ] 
The key to successful bidding and a source for steel 


fabricated to your most exact specifications could be any one 


all four of Flint’s divisions — 
Structural and Reinforcing — 
Tower and Substation — 


Fabricated Plate 


and Steel Warehouse. 


Structural steel can now be delivered 
promptly and when required. 


for over 40 years 


FLINT STEEL CORPORATION 
TULSA... MEMPHIS 
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Chart shown in typical position for 
measuring a selected area 
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3 CIRCUITS 


— 6 CIRCUITS 


THE MEW LOOK in AMP-lok 


Now . . . connect 3, 6, 9 or 12 circuits simultaneously with the AMP-lok multiple 
corinector and a simple push of the fingers. 


All units are self-anchoring and require no supplementary mounting parts 
in through panel multiple connector applications. 


AMP-lok can be used as a safe, free-hanging multiple connector also. 


¥ 
7 


AMP-lok obsoletes a| 


of the following design 
contacts are identical . . . self cleaning . . . recessed 
for safety 
finger grip engagement and disengagement 
a 
polarized to eliminate circuit error 


wide panel thickness accormmodation—one simple 
mounting hole required 


color coding available 


Additional literature and samples available on request. 


AMP INCORPORATED 


GENERAL OFFICES: HARRISBURG, PENNSYLVANIA 


A.MP products and engineering assistance are availabie through wholly-owned subsidiaries in: Canada e Engiand e France e Holland e 





100° Tiger Brand. Both main feeders and distribution cables are Tiger Brand. The 
main feeders are 3-conductor, paper-insulated, lead-sheathed cables. Customer wrapped a 
fireproof tape over the lead sheath. 


Tiger Brand Electrical Wire & Cable 


A standard cable for every special job 


e Asbestos Wire and Cable e Varnished Cambric Cable 
@ Mold Cured Portable Cord e interlocked Armor Cable 
e Shovel & Dredge Cable e Special Purpose Wire & Cable 


e Paper & Lead Cable e Aerial, Underground 
and Submarine Cable 
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At Universal Atlas Cement Company ... 


They looked ahead 


to solve tomorrow's power problem 


Two OF THE LARGER CEMENT KILNS in the country 
—each 360 feet long by 11 feet in diameter—are 
busy turning out cement at Universal, Pennsyl- 
vania. It takes a lot of electric power to run this 
plant of Universal Atlas Cement Company. But 
power is one thing they have plenty of—now and 
for the foreseeable future. 

A new distribution system, designed jointly by 
Universal Atlas and Duquesne Light Company, 


was installed in 1952. It not only can handle to- 


American Steel & Wire 
Division of 


day’s peak loads of 8,976 kw, but also can easily 
handle a 50% expansion in productive capacity 


and power demand. 


Tiger Brand Electrical Cable plays an important 


to the plant comes through 500-MCM, paper- 
insulated, lead-sheathed USS Tiger Brand Elec- 
trical Cable. All distribution cables are also Tiger 
Brand. At the time of installation, Universal Atlas 
applied a fireproof asbestos tape over the lead 
sheath. The installation has been trouble-free and 
is expected to last the life of the plant. 


The tough jobs are the ones for which Tiger 
Brand Cables are made. Overhead, underground, 
underwater, anywhere that service is hard and 
specifications severe, Tiger Brand is the cable you 
need. Write for complete facts. Or call our nearest 
sales office. American Steel & Wire, General 
Offices: Cleveland 13, Ohio. 


ress 


A 60-foot drop between the outdoor substation and 
the plant distribution center presented the possibility 
of excessive oil migration to the bottom of the rise. 
Special fittings shown in this manhole permit easy 
checking of oil pressure to insure safety. 


United States Steel 


Columbia-Geneva Stee! Division, San Francisco, Pacific Coast Distributors * Tennessee Coa! & Iron Division, Fairfield, Ala, Southern Distributors 
United States Steel Export Company, Distributors Abroad 
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2400 volt overload protection for General Electric’s mew SOkw broadcast transmitter 
Mexico 


at station 


XEAK Tijuana 


mn service 


One Cycle CIRCUIT BREAKER 


For fast, reliable overcurrent protection 


with JENNINGS VACUUM RELAYS 


| Rapid, reliable overcurrent protection was high 
on the list of design objectives set by Genera! 


Electric when they built their 


Jennings RH4G 


mounted as a 


engineers new 


BT-50-A broadcast transmitter 
switches 


high voltage vacuum 











my 


normally open Model E relay were chosen 


M to provide this protection because they 
, me 
@ Positive interruption ot first current zero 


n ac circuits, limiting arc time to less 


| than 8 ms 
@ Simple push-pu 


mechanical action op- 


erated by a 115 vde solenoid modified 


to permit fast drop out 


j @ Contacts sealed in a vacuum so they re- 


| quire no maintenance and eliminate 


the danger of fire and explosion. 





a ig oad 


‘“ 
In Gddition to the normally open vacuum relays as supplied to General Electric, Jennings 
Offers complete overload circuit breaker units composed of a high voltage instantaneous 
trip overcurrent relay, c norme!ly open vocuum relay, and a control box, any of which 
may be purchased separately. The overcurrent relay is a highly sensitive trip mechanism 
with the trip solenoid insulated from ground. Wired to a normally open vacuum switch 


total 


aii | 





erate times are only 6 to 12 m 


seconds from the time the fault 


current begins fo rise until the high voltage switch opens 


Jennings Overload Circuit Breckers are usefu 


in primaries and secondaries 


either with Jennings High Voltcge Overcurrent Relays or with any conventional low 
voltage overcurrent relay. They con be wired for 3 phase simultaneous operation with 
electrical interlocks to prevent single phasing. 








JENNINGS RADIO MANUFACTURING COR 


Write today for tull details om Jennings |in« 
of overload circuit breakers for complete 
protection of delicate electroni¢ 22. o7<-' 


Ple 


.BOX.1278 - SAN JOSE 8, CALIF. 


EIUH 


-RADIO 
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New Products 





Burr-Bit for Three Fluted Taps. A 


t ‘ ‘ B Bit has be 





Scope and Instrument Dolly. 5 


Shunt-Wound D-C Brake 
| 
S HI 
I 
( 77 NOB ' 
Highly Specialized Pen kit. 1 
?) 9g 
cate . S i 
Chemical ¢ 10 Main St.. § 
Co 
f | 
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eo. 6 in a series 


Right off the C0/e2e__ 


A computer-controller system is 
said to be capable of landing 120 
jet planes per hour. Human con- 
trol can average no better than 
40 per hour. 

Dockside facilities at SIMPLEX’ 
Submarine Cable Division in 
Newington, N. H. are extensive 
enough to continuously load two 
of the largest submarine cable 
ships simultaneously 


~ 


A new plant is reported to cut 
the manufacturing time of indus- 
trial carbon components from 
eight weeks to eight minutes. 


A “building block” technique, 
using miniature plug-in units, 
makes it possible to build an 
electronic computer small enough 
to go on an office desk. 


An iron-aluminum alloy has been 
made, the behavior of which in- 
dicates that there is a relation- 
ship between rusting and mag- 
netism 


Some fruit trees have been found 
to ripen earlier after long ex- 
posure tu gamma radiation 


At least one of the new “exotic” 

fuels is being made in 
form and others are ex- 
pec ted soon 


rocket 
sc lid 


A patent has been issued for a 
radioactive “ go-devil” (a device 
for cleaning pipe lines). If it 
sticks in a pipe it can be locatea 
with a Geiger counter. 


It is estimated that malicious 
damage to street lamps 
New York City a quarter of a 
million dollars a year. A new 
plexiglas globe makes this sort of 
vandalism almost impossible. 


costs 


Instead of the usual bracing and 
shoring, inflatable cushions are 
being used to wedge freight 
tightly in box cars. 


One of the new guided missiles is 
launched from an automatic base 
which computes the location of 
the attacking object, calculates 
its speed and the proper point for 
meeting it. It also loads and fires 
the missile automatically. 


ta 


A micro-porous synthetic ma- 
terial holds a liquid, such as an 
ink or lubricant, and gives it off 
at a controlled rate. 


Damage to small delicate parts 
on a conveyor can be avoided by 
a new belt that uses permanent 
magnets to hold the pieces apart. 


~~ 


Glass-reinforced plastics can be 
strengthened by the use of a spe- 
cial new glass containing copper 
oxide. 


é3 
a 


Further information on these 
news items and on Simplex 
cable is available from any 
Simplex office. Please be 
specific in your requests. 


A new wool-like synthetic fiber is 
water-repellent, quick-drying 
and less expensive than other 
synthetics. 


A device fc r measuring the power 
output of a turbine involves an 
inner and an outer gear in con- 
stant mesh with frec space be- 
tween the teeth. This space is 
filled with oil on which the pres- 
sure can be measured 


Simplex Wire & Cable Co. was 
the first to adapt interlocked 
armor (CONDEX) for use with 
underground cable in 1924. 


A logging company is using plas- 
tic nails to fasten logs together. 
They neither rust nor damage 
saw blades 


Paralyzed fingers can be made to 
move by means of tiny artificial 
muscles powered by a carbon di- 
oxide cartridge. 


‘* The American manufacturers of transoceanic telephone cables” 


1958 


ELECTRICAL ENGINEERING 


Research conducted by two 
Simplex scientists in the early 
1920’s resulted in the first truly 
moisture-resistant rubber insula- 
tion. The isolation and removal 
of the proteins that are always 
present in natural rubber was the 
basis of the now famous ANHY- 
DREX family of insulations. 


Foamed aluminum is being made 
for use as a core in sandwich 
construction. 


An electronic device checks the 
accuracy of aircraft guns with- 
out firing them. 


~ 


ese Ss ples, twisted 


exert maximum 


ooftop Laborat 


ry 


SIMPLEX WIRE & CABLE CO. 


Cambridge, Massachusetts 


Newington, New Hampshi 
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New Olds-developed machine 
makes wheel balancing three 


times more accurate! 


Out-of-balance wheels and tires are 
not only a source of annoyance and 
tire wear, but also in extreme cases, 
a detriment to safety by causing ex- 
cessive shimmy at higher speeds. 


To virtually eliminate this problem, 
Oldsmobile engineers, in conjunction 
with the General Motors Research 
Section, have developed a machine 
that automatically balances every 
wheel and tire with a degree of pre- 


' 


cision not previously possible on a 
production basis. With this equip- 
ment, balancing is now accurate to 
2 inch-ounces, or approximately three 
times more precise than before. 


The heart of such accuracy is an auto- 
matic electronic computing device. 
After the tire and wheel are located 
on a delicate sensing table. supported 
on an air bearing, four differential 
transformers signal the out-of-bal- 
ance to an electronic computor. This 
computor then resolves the vector 
forces and a signal of the proper mag- 
nitude and direction is transmitted 
to the stamping head which automati- 


cally revolves to the correct location 
on the wheel. The stamping head then 
prints the correct weight, accurate to 
.25 ounce. The entire assembly is 
then moved to a station where the 
weights are attached. 


It has often been said that “Olds 
really knows how to put a car to- 
gether.” This reputation grew from 
a sincere concern for just such little- 
noticed details. A warm welcome 
awaits you at your Olds dealer's. He in- 
vites you to try a 58 Olds on the road. 


OLOSMOBILE 
GENERAL 


Diviston 
MOTORS CORP 


Pioneer in Progressive Engineering 
---Famous for Quality Manufacturing 


OLDSNMOBILE > 
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When Enjay Buty! is used as continuous insulation of tubular aluminu 
load-front 


traveling arcs are virtually eliminated, plug Outiets are essentially ceac-ironu 


NJAY BUTYL 


helps keep costs low in new Aluminum Busway! 


Enjay Buty] is extruded over the full and to heat aging. Add Butyl’s excellent 

length of the conductors used in General electrical properties, its vuleanizability and 

Electric’s new Type DE Busway, the first the fact that it is the lowest cost rubber on 

busway designed specifically for aluminum the market—and you'll understand why 

This new busway incorporates all 22 it was chosen above all other rubbers to 

features that engineers consider important do this job. 

in busway design, yet it is up to 30° Every day manufacturers are discover- 

smaller and 50°; lighter than other busways ing new ways to use economical Butyl. 

of comparable rating. Find out how Enjay Buty! rubber can cut B U T Y L 
Enjay Butyl rubber is ideal for use as production costs for you. For further in- i 

continuous insulation of tubular conductors formation ani expert technical assistance, Enjay Buty! is the greatest 


because of its inherent resistance to ozone contact the Enjay Company. rubber value in the world. 
It’s the super-durable rub- 
ber with outstanding resist- 
Pioneer in Petrochemicals ance to aging + abrasion « 
tear « chipping « cracking « 
ozone and corona « 


ENJAY COMPANY, INC., 15 West 51st Street, New York 19, N.Y. leaks < guats « heat » cald « 
Akron ¢ Boston « Charlotte « Chicago « Detroit + Los Angeles * New Orleans « Tulsa sunlight « moisture. 
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_ | SUPERVISORY CONTROL 
An ANS ONIA & STATION CONTROL 
for Industry, Utility and 


Mechanized Research 
Applications 
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ANKOSEAL Quality Makes The Performance Difference 


In telephone cables, in railroad cables and now in 

Supervisory control & station control cables, 

Ansonia Ankoseal provides the best quality and 

the latest developments. 

Whether your control cable installation calls for 

heavier insulation to give rugged dependable ANKOSEAL Type 775-P Supervis- 
service on critical circuits or for routine smaller ory Control Cables, 0-300 Volts. 
current circuits such as telemetering, pilot wire 

relaying, etc., . . . an Ankoseal cable will serve 

you best 

ANKOSEAL has just published a 

complete catalog on their Super- 

visory and Station Control ANKOSEAL Station Control 


Cables. Send for your copy Cables 0-600, 0-1000 and 0-300 
Now! ~~ Volts. 


THE ANSONIA WIRE & CABLE COMPANY - ASHTON 12, R. I. 
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The Oldest Name in Plastic Cables A ANSONIA * ANKOSEAL Cables 


in The Most Modern Plant Devoted nkosea Built Up To Quality 
Not Down To Price 


Entirely To Producing Plastic Cables 
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FROM TRANSMITTING KILOWATTS 
TO TRANSFERRING BTU’S 


 . | WOLVERINE TUBE PRODUCTS 
FOR THE ELECTRICAL INDUSTRY 


When a manufacturer of transformer oil coolers needs 
condenser tubing he can obtain exactly what he re- 
quires from Wolverine Tube. Wolverine’s condenser 
Copper and Aluminum tube line-up includes both prime surface tubing and 
capacity-boosting Wolverine Trufin —the integrally 
finned tube. If, on the other hand, his requirements call 
for small diameter tubing for transmission line use 
Wolverine has it, too—in a wide range of wall thick- 


nesses and alloys in both copper and aluminum. 
Wolverine Trufin— 
the integrally finnea 


as ac eau. For the production of tubular-shaped parts for electrical 


= use, Wolverine maintains complete fabrication facili- 
* ‘ ; ; gee 
f ties. Included are such techniques as finning, spinning, 


beading, bending, coiling, extruding, flaring, and ex- 


f~ Prime surface tube 
in copper and aluminum 


panding—to name but a few of the possibilities. 
Wolverine copper and aluminum tube is also widely 


Tht-t- Mie) mi-l-laldlil-laMlalioM-)(-14i414-1 i 4*lalsl-t4i-le e 


Next time you need tubing—or technical counsel con- 
cerning tubing and its uses—remember that the finest 


in both are available at Wolverine Tube. For the com- 





“ plete story write for your copy of the Wolverine General 


Rigidly quality-controlied F 
tubing for transmission cables 7 Products Catalog. 





CALUMET @ HECLA INC 
RANIUM DIVISION r OIVISION OF ———————— 
rn itmatoatieee Pi, CALUMET & HECLA, INC. 
in Comodo ee ss Se 17248 Southfield Road 
WOLVERINE TUBE DIVISION : Allen Park, Michigan 
no Tae SION : Manufacturers of Quality ntrotied Tubing and Extruded Aluminum Shapes 


Wolverine Trufin is available in Canada through the Unifin Tube Company, London. Onterio 


PLANTS IN DETROIT, MICHIGAN, AND DECATUR, ALABAMA. SALES OFFICES IN PRINCIPAL CITIES 


Export Department, 13 East 40th Street. New York 16, New York 
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BIDDLE DIELECTRIC TEST EQUIPMENT New Products 


{ 


... for measuring direct current at voltages up to 100 
kv when applied to the insulation of generators, trans- Unitizer. A mic 
formers, bushings, cable, etc. sens gps 


MODEL 2 


current output 6 ma continuous at 100 kv 


High Temperature Wire Markers 


IMPORTANT FEATURES IMPORTANT APPLICATIONS 


pa 


“Straight Up” Boiler Feed Pump Ventila- 


MODEL 1-A level and discharge it straight up. 


3 ma continuous at 40 kv 


r 


pan JN 


_HIGH VOLTAGE 


JAMES G. BIDDLE Co. 


1316 ARCH STREET « PHILADELPHIA 7, PA. 


ELECTRICAL TESTING INSTRUMENTS e SPEED MEASURING INSTRUMENTS 
LABORATORY & SCIENTIFIC EQUIPMENT 


James G. Biddle Co. 
1316 Arch St., Phila. 7, Pa. 
Please send me 

BULLETIN 22-EE i Zone State 

















ELECTRICAL ENGINEERING he il a ertise ELECTRICAL ENGINEERING 








structure to corry 6500 omps ct 20 kv from transformers cat Steom T 
Consolidated Edison Co. The ¢ lor r bus, 13'2 D., 406’ wall thickness 


Installing the self-cooled 
Generator Unit of the 


wroppec with Diock insvioct 


ne 


TECHNICAL 


1342” O.D. x .406” tubular bus being fabricated ot R & | E Equip- 
ment Div. of I-T-E Circuit Breaker Co., Greensburg, Pa. Everdur” nuts 

ore silver-clloy brazed inside the tube and the bolts withdrawn COPPER CONDUCTORS 
Then in assembly at the site, the nuts ore in ploce for fast, easy 


installation. A totol of 1,128 feet of tubular bus was required Made by The American Brass Company 


THERE’S AN ANACONDA ELECTRICAL CONDUCTOR FOR EVERY NEED 


VENTILATED 
ROUND TUBES ff SQUARE TUBES 
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SOUTHERN STATES FUSE LINKS 
SOLVE PROBLEM OF LOW FAULTS 





The problem of clearing restricted faults can be The added protection afforded by boric acid links 
effectively eliminated by using Southern States boric virtually eliminates the possibility of cutout failure 
ac id fuse links. Even when using large bore cutouts, when called on to operate in the low current range. 
a low-magnitude fault can be cleared with little Standard construction features of these links 
arcing include: silver plating of all external metal parts 

As the illustration below shows, boric acid pow- ... high-strength crimped joints . . low-melting 
der is in intimate contact with the fusible element. temperature elements . . . and moisture-resistant 
When the link ruptures, the mass of boric a id auxiliary tubes. You get a stronger link, more resist- 
volatilizes, building a vapor pressure high enough ant to corrosion, and more dependable than ever. 


to quen h the arc instantly. 























¥ 
FUSE LINKS WITH FIBER AUXILIARY TUBE FUSE LINKS WITH BORIC ACID POWDER 
ae | 
f 
- 
Tube is cemented to knurled 
ferrule. 
Arc quenching boric acid 
powder located in intimate 
contact with arc of ruptured 
link. 
When arc is drawn on light 
fault, mass of boric acid 
powder volatilizes, creating ! 
high pressure for snuffing 
out the arc and ejecting the = a ia } ti} Pritt 
lower section of fuse link. . A 
Special high strength mois- 
ture-proof tube. q an 
Silicone sealing compound eT? ; | i I | j | j ij i? 
performs same function as ¥ j iig4 x oi ‘ * | 
wadding in shotgun shell. [> ‘ ] 
/ iil ; ; 
+ Lower link is expelled from | Hj] ‘@& COMPARABLE PERFORMANCE 
the tube at high velocity by \ V, 
gos pressure. IN CLEARING RESTRICTED FAULTS 
Comparative tests between links of conventional design 
and Southern States’ new boric acid links are graphically 
illustrated by these unretouched oscillograms. The tests 
were made on low current faults at 14.4 ky.-They show 
the time required in cycles for full line voltage recovery. 4 
Arcing time of the old-style links was 2% cycles on the 
16 amp test and 3 cycles on the 57 amp test. No meas- 
urable arcing time was recorded for the new type links. 1 
i 
SOUTHERN STATES €Eourpment corp. 
HAMPTON, GEORGIA 
® 
IN CANADA: Dominion Cutout Co., Ltd., Toronto 
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New Sola Constant Voltage Transformers 
feature less size and weight; greater efficiency 


Sola now has many improved designs in standard and har- magnetic regulators, these new ratings provide output 
monic-neutralized static-magnetic voltage regulators. These tion of +1%, with input voltage fluctuations up to 15%. 
new designs — 19 in all — offer size reductions up to 60%, Response time is 1.5 cycles or less. There are no moving parts, 


and weight reductions to 55%. Greater efficiency is achieved no manual adjustments. These are but part of a full selection 
from improvements in core design. As with other Sola of 44 stock ratings from l5va to 10kva output capacity 
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95-130v input 95-130v input 95-130v input 95-130v input 190-260v input 95-130v input 
30 va output 60vo output 120va output 150va output 250ve output 250ve output 500va output 
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190-260v input 190-260 x 380-520v input 95-130v input 190-260v input 9 175-235 x 190-260v input 95-130 x 175-235 x 190-260v input 
500vo output 500va output 1000vce ovtput 1000ve output 2000ve output 3000va output 


HARMONIC-NEUTRALIZED 
+1% regulated output with less than 


Se eSunaes! 


++ eeeeee 
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95-130v input 95-130v input 95-130v input 95-130v input 95-130v input 

60va output 120va output 250va output 500va output 1000va output 
Write for Circular- 5F-CV-170. Each grid equals 1 inch. 
Sola Electric Co., 4633 W. 16th St., Chicago 50, I! Is f principal cit in Canada. Sola Electric (Canada) Ltd., Canmotor Ave., Toronto 14, Ont 
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Write for 


your copy 
“MAGNETIC MATERIALS” 


This 32-page book contains valu- 
able data on all Allegheny Ludlum 
magnetic materials, silicon steels 
and special electrical alloys. Illus- 
trated in full color, includes essen- 
tial information on properties, 
characteristics, applications, etc. 
Your copy gladly sent free on 
request. 


ADDRESS DEPT. EL-6. 
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When the conditions of service 
make it imperative for you to hold 
the size and weight of magnetic 
cores at an absolute minimum, that’s 
the place to use Permendur. With 
it you can push the flux density up 
to 20 kilogausses, and practically 
eliminate weight as a consideration. 

Along with its suitability for cores 
wherever the premium is laid on 
compactness, Permendur is just the 
thing for sonar magnetostriction 
applications, too. We maintain 
proper annealing facilities for this 


STEELMAKERS to the Electrical Industry 


Allegheny Ludlu 
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alloy. Write for technical data on it, 
and let our engineers help you to 
cash in on its possibilities. 

In addition to Permendur, we 
offer a range of high-permeability 
alloys, oriented silicon steels and 
other electrical alloys that is un- 
matched in its completeness. Our 
services also include the most 
modern facilities for lamination 
fabrication and heat treatment. 

Let us supply your requirements. 
Allegheny Ludlum Steel Corporation, 
Oliver Building, Pittsburgh 22, Pa. 

® 
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never before! 


COMPACT, LOW-WEIGHT CONNECTORS 
WITH HIGH CURRENT RUPTURING RATINGS* 


PYLE-STAR-LINE | 


Be = 


Conventional Pyle-Star-Line 


JUNE 1958 


The new industrial series “C”” Pyle-Star-Line con- 
nectors combine unique insulation and construc- 
tion characteristics which make possible extraor- 
dinarily high circuit breaking ratings for the size 
and weight of the shell. 


“Sandwich Insulation’’—a resilient silicone insula- 
tion disc which floats between two rigid discs 
absorbs shock and vibration and permits the con- 
tacts to align themselves. The silicone, under pres- 
sure, reacts like a fluid. It flows into all crevices 
about the contact pins and sockets — positively 
prevents moisture or dust 

from passing through the 

: insulation or accumulating 

; to cause failures from short 


Contact Inserts circuits or grounds. 


Plug Plug 





VJ Receptacle 


Tough Anodic Coating of shell provides a smooth, 
attractive finish which has a hardness equal to 
40 on the Rockwell C scale. 


Rugged, Compact, Low-Weight Shell machined from 
high tensile strength aluminum...combined with 
the unique insulation features...provide a safe re- 
liable, easy-to-handle connector which is highly 
resistant to the most punishing extremes of tem- 
perature, pressure, shock, vibration, corrosive dusts 
and moisture. Advantages never before combined 
in a single, standardized connector! 


«Listed by Underwriters’ Laboratories in circuit 
breaking ratings of 30, 60, 100 and 200 ampere, 
600 volt, A.C. 


Write for 64-page catalog, No. 1252-1 


THE PYLE-NATIONAL COMPANY 
WHERE QUALITY IS TRADITIONAL 
1378 North Kostner Avenue, Chicago 51, Illinois 


BRANCH OFFICES AND AGENTS IN PRINCIPAL CITIES OF THE U.S. AND CANADA - CANADIAN AGENT: THE HOLDEN CO., LTD, 
MONTREAL « RAILROAD EXPORT DEPARTMENT. INTERNATIONAL RAILWAY SUPPLY CO. 30 CHURCH ST. NEW YORK 7, NY. - 
INDUSTRIAL EXPORT DEPARTMENT: ROCKE INTERNATIONAL CORP., 13 E. 40TH ST.. NEW YORK 16, NY 


CONDUIT FITTINGS + PLUGS AND RECEPTACLES + LIGHTING FIXTURES © FLOODLIGHTS 
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THE PROBLEMS I: is well known that mechanical damage to the 
Lapp Line Post insulator causes much less loss of its electrical char- 
acteristics than does such damage to pin-type or suspension insula- 
tors. Good maintenance on a system generally does call, however, 
for changing out insulators that show sign of damage. How urgent 
is it to replace insulators reported as being damaged? The answer, 
of course, involves security of the system as well as economy of 


maintenance, and can be found only in evaluation of characteristics. 


THE TEST: Utility engineers whose company operates a large sys- 
tem on Lapp Line Posts wished to set a standard procedure for Line 
Post maintenance. They visited the Lapp plant and had us make 
laboratory tests of 35 kv Lapp Line Posts, measuring dry and wet 
flashover value with petticoats progressively broken off. (We used 


a hammer to simulate mechanical damage in the field.) 


THE FINDING: With the top petticoat broken off, dry flashover 
was reduced less than 1°, wet flashover by slightly less than 4 

With all six petticoats gone (as shown in the photo) flashover 
tests showed a loss of 7% in both dry and wet 60-cycle flashover. 
(In a similar test made previously, we found loss of all corruga- 
tions reducing wet flashover somewhat more—apparently the exact 


pattern of the break has an important effect. ) 


THE CONCLUSION: The strong post body of the Lapp Line Post 
remains intact, and an insulator with all petticoats broken will han- 
dle normal operating conditions. Loss of one or 
two corrugations poses no urgency whatsoever. 
The company for whom this test was made will re- 


place insulators sodamaged only when convenient. 


THE MORAL: Use Lapp Line Posts on your sys- 
tem for distribution and subtransmission up to 
88 kv. They'll give you an extra margin of operat- 
ing security, low maintenance cost and long life. 


Lapp Insulator Co., Inc., LeRoy, N. Y. 
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\, DE-to-30 MC 
B) oscitioscore 


This new fast-rise oscilloscope with the 
Tektronix Plug-In Feature is extremely 
versatile and easy to operate. With a 
single Type 53/54 fast-rise plug-in pre- 
amplifier the Type 543 handles the usual! 
applications in the DC-to-30 MC range 
Many other inexpensive plug-in units 
are available for the more-specialized 
jobs. including one for transistor rise. 


fall, delay and storage time testing 


MAIN CHARACTERISTICS 


VERSATILITY 
Nine Available P 


ow Level, Differentio 


HIGH PERFORMANCE 
DC to 30 MC with fast-rise plug 


DC to 24 MC with duq!-trace plug 


0.02 usec cm to 15 sec cr 
EASY OPERATION 


24 Colibrated Direct-Reading S 
Sweep Magnification—2, 5, |} 


rece? Trigger > minate« *¢ 
Preset Triggering—E ote 


ADD SWEEP LOCKOUT 1. your Tektronix Type 
531 and 541 Oscilloscopes—order Modification Kit 
K531 Sweep Lockout, Tek. 040-118 $25 


for Type 532 
K532 Sweep Lockout, Tek. 040-147 $25 
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ELECTRIC 


HIGH WRITING RATE 
250 cm usec. 10-kv acc 


epetit 


54K Fost-Rise Unit 
54C Duol-Troce Unit 
3 54 Tronsistor Test 


Prices f.c 


Please call your Tektronix Field Engineer or Repre<- 
sentative for complete specifications and, if desired, 
to arrange for a demonstration at your convenience. 


Tektronix, Inc. 


P.O. Box 831 + Portland 7, Oregon 


Phone CYpress 2-2611 + TWX-PD 311 + Cable: TEXKTRONIX 
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ention ELECTRIC 


THE PROBLEMS I: is well known that mechanical damage to the 
Lapp Line Post insulator causes much less loss of its electrical char- 
acteristics than does such damage to pin-type or suspension insula- 
tors. Good maintenance on a system generally does call, however, 
for changing out insulators that show sign of damage. How urgent 
is it to ceplace insulators reported as being damaged? The answer, 
of course, involves security of the system as well as economy of 


maintenance, and can be found only in evaluation of characteristics. 


THE TEST: Utility engineers whose company operates a large sys- 
tem on Lapp Line Posts wished to set a standard procedure for Line 
Post maintenance. They visited the Lapp plant and had us make 
laboratory tests of 35 kv Lapp Line Posts, measuring dry and wet 
flashover value with petticoats progressively broken off. (We used 


a hammer to simulate mechanical damage in the field.) 


THE FINDING: With the top petticoat broken off, dry flashover 
was reduced less than 1%, wet flashover by slightly less than 4 

With all six petticoats gone (as shown in the photo) flashover 
tests showed a loss of 7% in both dry and wet 60-cycle flashover. 
(In a similar test made previously, we found loss of all corruga- 
tions reducing we: flashover somewhat more—apparently the exact 


pattern of the break has an important effect. ) 


THE CONCLUSION: The strong post body of the Lapp Line Post 
remains intact, and an insulator with all petticoats broken will han- 
dle normal operating conditions. Loss of one or 
two corrugations poses no urgency whatsoever. 
The company for whom this test was made will re- 


place insulators sodamaged only when convenient. 


THE MORAL: Use Lapp Line Posts on your sys- 
tem for distribution and subtransmission up to 
88 kv. They'll give you an extra margin of operat- 
ing security, low maintenance cost and long life. 


Lapp Insulator Co., Inc., LeRoy, N. Y. 
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FEATURES 


TYPE 543 


DC-to-30 MC 


. \ 


D OsciLwoscore 


This new fast-rise oscilloscope with the 
Tektronix Plug-In Feature is extremely 
versatile and easy to operate. With a 
single Type 53/54 fast-rise plug-in pre- 
amplifier the Type 543 handles the usua! 
applications in the DC-to-30 MC range 
Many other inexpensive plug-in units 
are available for the more-specialized 
jobs, including one for transistor rise, 


fall. delay and storage time testing 


MAIN CHARACTERISTICS 


VERSATILITY 
None Av sble P 


fF 


ow Level. Oiferento 


HIGH PERFORMANCE 
DC to 30 MC with fost-rise plu 
DC to 24 MC with ducl-trace p 


0.02 sec ‘cm to 15 sec ‘cm sweer 
EASY OPERATION 
24 Colibrated Direct-Reading S 


Sweep Moanification—2, 5 


Preset Triggering—Eliminote 


most 


ADD SWEEP LOCKOUT i. your Tektronix Type 
531 and 541 Oscilloscopes—order Modification Kit 
K531 Sweep Lockout, Tek. 040-118 $25 

for Type 532 
K532 Sweep Lockout, Tek. 040-147 $25 
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HIGH WRITING RATE 


gie-sweep op 


Please call your Tektronix Field Engineer or Repre- 
sentative for complete specifications and, if desired, 
to arrange for a demonstration at your convenience. 


Tektronix, Inc. 


P.O.Box 831 + Portland 7, Oregon 


Phone CYpress 2-2611 + TWX-PD 311 + Cable: TEKTRONIX 
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For cable ways along the highways... 


co 


one ** @ @ & & 


“« 


Along today’s 


Ducts provide installation economie 


modern highways 


protecting traffic 





J-M Transite’ Ducts install fast to last... 
give complete cable protection. 


Because speed and economy set 
pace in today’s highway programs, more 
and more highway cables are going into 
Johns-Manville Transite Ducts. 

For speed, Johns-Manville Transite 
Ducts are strong, light and long—easy 
Workmen set 
10-foot lengths in place easily, join them 
up tight in seconds with snug-fitting 
J-M Plastic Couplings, and Transite’s 
smooth bore is free of burrs and other 
obstructions that may interfere or cause 
damage during pulling of cables. 

For economy, J-M asbestos-cement 


to hnandile and install. 


Nor -Con- 


ductive Transite is not affected by elec- 


rransite Ducts go in to stay 


rolysis—resists the corrosive action of 
fills or high-salt soils in permanently 
damp locations. Millions of feet of in- 


stalled Transite Ducts have proved that 
Transite withstands earth loads and 
Soll stress... resists vibration and shock 
from highway traffic. 

Let us send you free Transite Duct 
brochure EL-29A. Write 


Johns-Manville, Box 14, New vi 
York 16, N. Y. In Canada, V1) 


Port Credit, Ontario. 


JOHNS-MANVILLE Transite Ducts 
Made of Asbestos-Cement 


J-M Conduit for direct buried banks and exposed runs 
J-M Korduct® for concrete banks 
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Johns-Manville Asbestos Tran- 


site Ducts can be laid directly in 


trench without concrete envelope 
or Other mechanical protection, 
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ELECTRICAL TESTING 
LABORATORIES, INC. 


New York 21. N.Y 
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HIGHLAND ENGINEERING CO 





William R. Spittal & Stat 

| gn. Development and Manu 
| Electronics, Industrial end Allied Fields | 
| 90 Magnolia St., Westbury, L.I., N.Y. | 
| 
EDgewood 3-2933 | 
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ENGINEERING COMPANY. INC. 
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FIRST NATIONAL BANK SENSING 


h 22, Pennsy 


LOFTUS CORPORATION 








MEASUREMENTS 
A McGraw -Edison Div. 


ARCH & MANUFACTURING 
ENGINEERS 





ENGil 





SLAUGHTER COMPANY 


MANUFACTURERS OF TEST EQUIPMENT 
HIGH VOLTAGE INSULATION TESTERS 


POWER SUPPLIES STROBOSCOPES 


SPECIAL TEST EQUIPMENT FOR 
ENGINEERING AND PRODUCTION 
PIQUA 8, OHIO 








F. C. TORKELSON CO 


Industrial Plant Design | 


146 South West 


Temple 
SALT LAKE CITY 1 
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The J. G. WHITE 


Engineering Corporation 
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Troubled with wiring failures in your plant? 


Oo. consider the rd being es ice record 


iiSO proved to 


ished by Rome Synthinol 901 


compound for wiré perio! » conventio 


ath 
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roOllowin 
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r own area wnic 


were it leas ] I i n I an esas 
better handled with I 
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ardizing on Syvr 


P 901 instead of a conv 
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compound. If vou have 
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S28 cable problem that might 


(1) Oil refinery, industrial and ) i AE 
et at oe PEST oor with Rome Synthinol 901 


chemical plant wiring. a a ne aniaiaeiiiae BY CORA 
: “ : Sfada vou § in touch with 
. est Rome 


more 


Plant and oil refinery engineers t 


Departme 


‘able Corporation, 
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was tried a 
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SYVTROMN Quality Control 


Vacuum Process 


SELENIUM RECTIFIERS 


provide quality performance, 
dependability and longer life 














Plus the widest range of cell sizes in the industry 


For all your d-c O 
y power needs SYNTRON Selenium Rectifier cells ore 


onuf 
monutoctured By co UNique vapor Geposit vac m 


vuUM process and auality cantre 
method to provide rectifiers of extreme unifo we fe pis ic Aone 
e unifermity. lena life an 
wee gor rae ong e and stcb 
$ of successful industrial and comme 
, d co ercial application ho proven 
heir dependability and quality : ial Sia 
SYNTRON Selenium Rectifiers are noted 
ere noted for these outstandina charact 
Sstics thot make them consistently out perform ond ‘ rae tee wees 
por Tear ° out-perfo end out-last similar rated 
ectitiers—iowest voltage drop, lowest leakage current west tem - 
ongest life, greater uniformity from cell to ce don sreeeapronthinsn 
ce > ce nd areatect vals 
e i and ec oltage rating 
Pp SYNTRON builds rectifier stacks for every application — § | ; 
on ; ifier eve pplicatio rom Industria 
ower Stacks with 12” x 16” cells largest in the indust down to " 
ae! nn : e aus ) ow cu en 
gh vo age hermetically sealed cartridge type stacks 
fal p 
SYNTRON Selenium Rectifiers provide high eficie 
Ge 3 emcency ow maintenance 


and longer life to every application 


Products of Proven Dependable Quality 





Other SYNTRON Equipment 


designed to increase production, 
cut production costs, improve products 


Vibrators Rectifiers 

(bins, hoppers, chutes) (Silicon and Selenium) 
Vibratory Feeders a-c to d-c Selenium Rectifier Units 
Vibratory Screens Electric Heating Panels 
Shaker Conveyors Electric Heating Elements 
Vibratory Elevator Feeders Sinvated Wires 
Weigh Feeders Shaft Seals 
Packers and Jolters Electric Hammers 
Hopper Feeders Concrete Vibrators 
Lapping Machines Paper Joggers 


Our representatives will be glad to werk with you in 
selecting the proper equipment for your operation. 
Call your nearest Syntron representative 
For more information write for complete catalog . . 





SYNTRON COMPANY 





440 Lexington Avenue Homer City,Penna 


9 ; i 
5IA Please mention FLECTRICAL ENGINEERING when 1 riting to advert 








New Products 


Center-Finder. [he Sci 


‘Golden” Corvette Copying Machine 


G 


Aluminum Cable Trough 


ELECTRICAL 


ENGINEERING 





R&lE! METAL-ENCLOSED SWITCHING 


STATIONS 


t River Generating Station, New York City 


138 kv Isolated Phase Bus Saves Space for Midcity Switching Station 


wo 
A tight fit. The ¢ 


¢ Con | 


4 “tr 
CUULI 


Bus can be 1 


er nne 7 
personnei a 


ited Phase 


te Safety t« 
7 . Sten | 7 Pe 4 *.> 

continuity OF Service ¢ 
phase-to-phase faults. Its stron 


nimizes maintenance 

switches, pothead cubicles, surge protec- 
elements are available 
> >2 1 
2 to 250 KV can 


nnect and grounding 
ubicles, and other 

isolated phase construction. Ratings from | 
plied. For full information, contact your nearby I-T-E sales 
Or R&IE t Division, Greensburg, Pa. 


Station 


Disco 


te Equipmen 


Wl 


I-T-E CIRCUIT BREAKER COMPANY 
R&IE EQUIPMENT DIVISION -: Greensburg, Pa. 








CUSTOM ENGINEERED 


RECTIFICATION 


© Germanium Of the thousands of Sel-Rex Rectifiers 


© Silicon in use, a large percentage are “repeat 
© Selenium orders’’—units purchased only after an 
original installation had thoroughly 


proven itself 















Our users include the country’s fore- 
most electrical and electronic con- 





cerns* — companies best qualified to 
evaluate rectifier equipment 
*names on request 


Send for FREE “GUIDE” to Indus- 


trial Rectifier Equipment. 





Rectifier Division 


j= -) =) eve) -\-10)-)- Wale). 


NUTLEY 10, NEW JERSEY Representatives in Principal Cities 


“Complete Semiconductor Power Conversion Systems for any AC to DC application 











MINIATURIZED 
CARRIER TELEPHONE SYSTEMS 
FOR RADIO AND 4-WIRE CABLE 


FOUR OR 24 CHANNELS 


Two miniaturized voice-multiplex systems providing 
four or 24 ce channels over radio or 4-wire cable 


< 


ol 
oO 


cre available. They have many advantages over earlier 
660000 @ © 
designs: high performance, small size, light weight, low 


aM. EFF, 
’ sty cost, circuit simplicity, low power requirements, small 
Bte-e ee number of tubes of a single type only, low operating 


cost, low maintenance and high reliability. 


=—Se~ 
¥ Tege 


These systems provide a voice-channe! flat within | db 
from 300 to 3500 cycles, for each 4 ke of bandwidth 
occupied. Each channel is equipped with hybrid, signal- 
ling, and dialling circuits for all the standard 2-wire and 
4-wire loop options 

The basic unit provides an order-wire and 4 carrier- 
derived channels. These units can be stacked in groups 
of 2,3, 4 or 5 by means of a group modem to provide 
9,14, 19 or 24 channels. Full flexibility is provided for 
dropping and inserting channel groups at repeater and 
terminal points. Moderate lengths of 4-wire cable or 
open-wire line may be inserted between the multiplex 
equipment and the radio terminals 


24-channel carriertelephone terminal complete with hybrids, 
ringing and dialling circuits, and test facilities. Dimensions are 
58 high, 16 wide and 8 deep. Power input 250 watts. Weight 
326 Ibs. 


RADIO ENGINEERING PRODUCTS 
1080 UNIVERSITY ST., MONTREAL 3, CANADA 





TELEPHONE CABLES 
UNiversity 6-6887 RADENPRO,. MONTREAL 
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RAPRENE 


yilamecanensapepnin 


UPER RAR 
yo - RIT 


CABLE 


TE PA 


PER-PARARI 


Installed at Turkey Creek 








PARANITE WIRE AND CABLE DIVISION 
Essex Wire Corporation, Fort Wayne 6, Indiana 
MANUFACTURING PLANTS: Birminghom, Alo.; Ancheim, Colif.; Jonesboro, Ind.; Marion, Ind.; Tiffin, Ohie 
Saies Offices in ali Principal Cities 


All 
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CHRISTIE 


MN SILICON 


Missile 
: POWER 
CASGTTME = RECTIFIERS 


and general use Available Industria 
and Military types. Mili 
30 to 300 Amps hie bun anise eens 
MIL-E-4970 and MiIL-! 
6181. Other stationary 
ond mobile styles avo 


> to 1500 Amps 


© Underwriters a 





Approved P 
Rigid Quality \ 
Control f ; 
' : 
. . . 
Write for 4 = 
Bulletin Pan 
AC-58-A 


CHRISTIE ELECTRIC CORP. 
Dept. EE, 3410 W. 67th St., Los Angeles 43 


Over a Quarter Century of Rectifier Manufacturing 


















WE CARRY IN STOCK ALL SIZES, 
























INDUSTRIAL NOTES 


New kodak Photo-Recording Paper 


Clad Metals 


Cold-Forged Jumbo Bolts 


Human Electricity Literally Sets Ne 
Plant to Work 


Addition. 5 


ALL SHAPES, ALL GRADES arr geen eagle ae 
ALNICO PERMANENT f| 
reliabil R h Dielectric Gas Development. © 
MAGNETS | °°. <q 
IN EXPERIMENTAL OR oaties 
PRODUCTION QUANTITIES ) rs! cosnce o6 Rorkesion 
fit ( Cano f ( I 
24-HOUR DELIVERY! in ett A a eel “anim 
Rex R« chet oe ; | 
‘ { ( t FR 
PERMAG SERVICES INCLUDE: B| ; Bie, 
“ENGINEERING - PRECISION 
- PRECISION GRINDING Plant Move So s 
CUTTING « MAGNETIZING ma a = ( | g | 
PERMAG North Carolina. A 0 Basic | , . 
pla I ri ! S \ Ne I I f I 
Cc 1@) Fe ia \ ( . Ra 4 
210 TAAFFE PLACE, BROOKLYN 5, N. Y. = xe - 
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AIEE SPECIAL PUBLICATIONS 


To meet a specialized need. or where it has become advantageous to collate a number of papers on a subject in one pamphlet. a series of 
special publications has been established. Prices quoted are (M) for AIEE members. and (N) for non-members. 
PRICE M_ NU 
$74 AIEE Electric Heating Conference (4/55) 2.50 2.50 
Application of Electric Conversion Equipment to the Electrochemical Industry (11/47 40 80 
Bibliography of Relay Literature, 1927-1939 (7/41) .25 50 
Bibliography on Automatic Stations. 1930-1941 (12/42 25 50 
Bibliography on Corona and Gaseous Materials 1.50 1.50 
Bibliography on Electrical Safety (12/54) 40 40 
Bibliography on Electronic Power Converters (1/50 50 1.00 
Bibliography on Gaseous Dielectric Phenomena (4/57) 75 75 
Bibliography on High-Pressure Electric Arcs (5/54) ; 1.50 1.50 
Bibliography on Telemetering (12/54) 50 50 
Bibliography on Testing of Insulating Materials and Systems for Thermal Degradation (4/56) .50 .50 
Bibliography on Watthour Meters (11/57 3.00 3.00 
CIGRE Report on Corona Losses (7/52) 75 75 
Conference on Magnetic Amplifiers (8/57 4.00 4.00 
Conference on Magnetism and Magnetic Materials (2 57 7.50 7.50 
Conference on New Developments in Instrumentation for Industria! Control 3.50 3.50 
Cumulative Indexes to AIEE Transactions, 1911-1921 and 1922-1938 2.00 3.00 
Cumulative Index to AIEE Transactions. 1939-1949 2.50 2.50 
Digital Computers for Power System Problems (3/57) 2.00 2.00 
Electric Arc and Resistance Welding—IlIl (10/52) 3.50 3.50 
Electrical Engineering in the Rubber and Plastics Industries 3.50 3.50 
Electric Engineering Problems in the Rubber and Plastics Industries (1/53) 3.50 3.50 
Electrical Engineering Problems in the Rubber and Plastics Industries (10/53 3.50 3.50 
Electrical Engineering Problems in the Rubber and Plastics Industries (4/54) 3.00 3.00 
Electrical Engineering Problems in the Rubber and Plastics Industries (8/57 3.50 3.50 
Electrical Utilization of Aluminum Conference (3/55) 3.50 3.50 
Electron Tube Survey of Instrument Manufacturers and Laboratories (3/48 1.00 2.00 
Electronic Converter Applications and Tubes (7/52 3.50 3.50 
Elements of Nucleonics for Engineers (3/49) 50 1.20 
Index to United States Rectifier Patents (12/54) 1.00 1.00 
Joint AIEE /IRE Conference on Telemetering and Remote Control (4/53 3.50 3.50 
Jointing. Splicing. and Terminating Copper & Aluminum Conductors (7 57 2.25 2.25 
Lightning Reference Bibliography (4/50) 35 70 
Mathematics for Engineers 15 30 
Nationa! Telemetering Conference—1954 2.00 2.00 
1953 AIEE Aircraft Technical Conference, Part Il. Discussions (3/54 50 50 
Performance and Protection of Aerial Cables (657 2.50 2.50 
Power Supply for Resistance Welding Machines (4/52) 1.00 1.00 
Proceedings of the Eastern Joint Computer Conference (4/55) 3.00 3.00 
Proceedings of the Eastern Joint Computer Conference (5/57 3.00 3.00 
Proceedings of the Western Joint Computer Conference 3.00 3.00 
Rectifiers in Industry (5/57 4.00 4.00 
Review of Electronic Digital Computers (2/52) 3.50 
Review of Input and Output Equipment Used in Computing Systems (3/53 4.00 
Sources of Electrical Energy ‘1/51 ; 1.50 
Symposium on Electrical Properties of Semiconductors and the Transistor (1/50) : 50 
Symposium on Higher Distribution Voltage for Metropolitan Area (9/54 : 2.00 
Symposium on Research and Education (2/56) ‘ 1.60 
Symposium on the Use c{ Aluminum for Insulated Conductors (11/53 l. 1.50 
Telemetering. Supervisory Control. and Associated Circuits (9/48) 1. 2.00 
Therma! Evaluation of Insulating Materials (6/54 l. 1.50 
The 2nd Feedback Control Systems Conference (4/54 . 3.50 
Third Biennia! AIEE Conference on Electric Heating (4/57 ° ’ 2.50 
Western Joint Computer Conference (3/55) { 3.00 


*An AIEE Conference Report. consisting of the full texts of the papers and discussions presented at a special AIEE technical conference on the subject 


Also available is the following publication. issued by EJC (Engineers Joint Council) of which AIEE is a member: 
$13 Engineering Profession in Transition (1947 ‘ 50 1.00 


DETACH 

This is an order from Please print 

AMERICAN INSTITUTE OF 
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IMPORTANT NOTICE TO 
PHYSICISTS AND ELECTRONIC ENGINEERS: 


INFRA-RED OPTICS 
RADAR SYSTEMS ANALYSIS 


ELECTRONIC SUPPORT 
EQUIPMENT DESIGNERS 


MISSILE GUIDANCE SYSTEMS 
CONTROL SYSTEMS ANALYSIS 


SEVERAL UNUSUAL CAREER OPPORTUNITIES: 


We have a high priority need f ialified men experienced in 
r ie fi R Ba Deg al 
€ Y g r f () id- 
v g é Z 1S 
p . 


E mer , } ectry ted - g p 
] I g \lread g r 
ipment, | firmly 
g \W rea 1 
A I Ww. 84 al 
t ( Z with 
comple: ge 

CURRENT PROJECTS AT EMERSON ELECTRIC: 

B-58 fire ntr stem, mortar locators, radar mponents 


tures, plus a host of ther electron levices for the supersonic 


era. We emphasize researc! 
CONSIDER THESE EMERSON BENEFITS: 

ra t vcellenr 
Outstanding advancement opportunities 
Advanced educa 
Moving exper 
Plus tn 


WRITE TODAY 


Sor new illustrated br 





YOUR FUTURE IS OUR BUSINESS! 


Electronics and Avionics Division 





EMERSON ELEcTRIC 


\ 8100 W. Florissant Ave. « St. Louis 21, Mo. 
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Industrial Notes 
Continued f page 56A 


High-Density Polyethylene Production. A 
l ’ 


fully automated plant for making Bake 
high-density, low pressure, polvethyle 
now 1 nercdia produc \r 
plant 1 in Institute, W. \ | 
tion bb /ieg r-t\ ca 
it al ra I mi 
R. hk. I lent of I ( 
par I) Lnion ¢ ( 
tior M Ave ‘N Y 
N. % sé } 
pe i i 
1} 
Cine-Radiography Avi ( 
P ent ¢ nee R ( 
R g I 
[ 
\ \ 
I t R 
| I | | 
( 
Alretic 
ts. K 
I ev-B ( 
| M desig 
ha \ 
( S ' 
( 
Westinghouse Semiconductor Plant \ 
\ Elec cs 
22i I Pa I 
\ I ‘ 
P ‘ 
Alumoweld. As ‘ 
rk i I Me 
ial Ins h 
Alu i 
1 Ww 4 i 
ny in important w produ 
ip v's Wire and Cable Divisior It 
cit il | ! lf te i 
i varke ilu 
t e conductors predominate and 
will be of significant interest to ma of 
the present users of copper-coveres steel 
wire and strand. For further information 
contact Copperweld Steel Company Frick 


Building, Pittsburgh 19, Pa 


ELECTRICAL ENGINEERING 





TRADE LITERATURE 
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SI ...When specs call for the ‘strong 
silent type’’ of transformer, that’s the 
time to call for MARCUS. The new MTC 
Type ‘‘W” transformer guarantees DB 
corder. This 16-pag chu the | | LEVELS THAT ARE BELOW NEMA 
ss WER SOUND LEVELS 

—— ; ee i STANDARDS. So for those extra quiet e 0 

ee ys installations, Specify MARCUS---- e LOWER WEIGHTS 
ro n rel + r bh n fe) na n 
Proven quieter by independent e LOWER INSTALLATION COSTS 
laboratory test. 


MARCU TRANSFORMER CO., Inc. 


RAHWAY,NEW JERSEY 


“Mark of Quality” Representatives 


A COMPLETE LINE OF DRY-TYPE AND LIQUID-FILLED TRANSFORMERS FROM 1 THROUGH 5000 KVA. 


f 


Mobile, Airborne Magnetic Tape 

















Price and Product Catalog 


PERFORMANCE AND 
PROTECTION OF 
AERIAL CABLES 


+ 
‘N y 


February 1958 


WANTED 


BACK COPIES OF 


NOVEMBER 1957 
MARCH | 
APRIL — 


ELECTRICAL 
ENGINEERING 


Resistance-Weld Pipe Mill Bulletin. Car 
da’s all-electronically controlled Alb This informative 44-page publication 
; consists of six transactions and confer 
ence papers with discussions and clo- 
ures on cable insulations, various prac 
tices in the installation of these cables 
and the results of actual field tests to 
determine some of the phenomena 
which have taken place. 


Please mail (parcel post) to: 
AMERICAN INSTITUTE OF 
ELECTRICAL ENGINEERS 
33 West 39th Street 
New York 18, N. Y. 


The papers were presented at the 1957 
Summer General Meeting of the Ameri- 
can Institute of Electrical Engineers 
Montreal. Que.. Canada. June 24-28 
1957. 


Publication S-102 is available for $2.50 
from the Order Department 


Brake and Clutch Bulletins. Two 


electric 


Print your name and address 
upon mailing wrapper. Twenty- 
five cent refund plus postage will 
be paid for copies returned. 


AMERICAN INSTITUTE OF 
ELECTRICAL ENGINEERS 
33 West 39th Street 
New York 18, N. Y. 
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Announcing 


0 NEW I-T-E Molded 


New, compact JK and JKL molded case circuit 
breakers are the two latest additions to 
industry’s most complete and diversified line 

















SPECIFICATIONS 
Continuous interchangeable Interrupting Front-removable Dimensions 
Rating Trip Unit Rating lugs 

(at 600 v) 
J K 70-225 amp yes yee-rtpey yes 9 x11 x 4g in. 

30,000 amp 

(at 600 v) 
Jj K - 125-400 omp yes pup whe 4 yes 9 x11 x 4g in. 

40,000 amp 
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e Interchangeable trip unit construction 
@ 225 and 400 amp continuous ratings 
e 25,000 amp interrupting ratings 


e Exclusive new front-removal lug design 


Case Circuit Breakers 
completely enclosed 


.».in a size only two-thirds that of breakers previously required als for greater safety. 


As one of the pioneers in the electric circuit breaker field, 
I-T-E has consistently maintained its leadership—not only 
in developing new products to meet the growing needs 


f industry, but in constantly seeking ways to improve 


existing designs. 


The new JK and JKL I-T-E Molded Case Circuit Breakers 


are but one more example of I-T-E advances in the interest 


: > New I-T-E JK and JKL breakers have 
of continued improvement. They have the same famous so wt L breake e 


an exciusive iug which 1s installed [rom 
' 


built-in I-T-E “extra quality—at no extra cost.” the front of 


the breaker. This assures 
easy interchange of t 


[hese new JK and JKL breakers are identical—performance - breaker ts in place. 
wise—with existing K and KL breakers, and not only do 
they represent space economy, but in certain instances an 
actual saving in initial cost. Compare with any other 


ually rated breaker 


See your I-T-E distributor for details on these new breakers 
write I-T-E Circuit Breaker Company, Small Air Circuit 
Breaker Division, 19th & Hamilton Sts., Philadelphia 30, 
nada, Eastern Power Devices Ltd., Port Credit, , 
I-T-E JK and JKL frame breakers pro- 
vide external front adjustable instan- 


taneous trip design, an I-T-E exclusive. 


I-T-E CIRCUIT BREAKER COMPANY 
PHILADELPHIA, PENNSYLVANIA 













60 employees 


learned to use the 
Bendix” G-/ 5 


computer 


The California Department of Water Resources is 
preparing aggressively to meet the future demands of a 
rapidly expanding population. For example, digital electronic 
computers are speeding solution to complex water 
conservation problems. The general purpose Bendix G-15 
proved sO easy to use that 60 « mployee s have bee n 

taught to solve a wide range of problems on it. Although 
most of these people had no prior computer experience, they 


were writing programs after just four hours of training 


G-15 ADVANTAGES Memory ind speed f computer 
costing four times as much * Typewriter input-output 
paper tape output ar d 250 char /se« paper tape input at no 
added cost « 1.200.000 words of magnetic tape eC! 
available * Punch card input-output available + Exte ve 


library of programs furnished « Strong users 





organization * Proven reliability « Nationwide < ules and 


service * Lease or purchase 


Computer 


DIVISION OF BENDIX AVIATION CORPORATION 





Built and backed by Bendix, the G-15 is serving 
scores of progressive businesses, large and 
small, throughout the world. For the details 
write to Bendix Computer, Department K-23 
Los Angeles 45, California 
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Trade Literature 


Extruded Plastics Bulletin. A_ 12-page 


1958 edition of “Extruded Plastics has 
been published. The illustrated brochure 
includes the latest information on complex 
shapes, rods, tubes, and moldings. It des 
aT cs t ( t s ‘ “a cs he T ‘ 
stu ite its 1 c i é < 
nd gives bate il prope atte Ihe 
application of extrudes parts wu several 
industrial and consumer products is als 
shown. Fe r ct limentarvy cop te 
ol ness lette ead t Ane Pla i 
Com Ir 6-36 é s I g 
I ( N. ¥ 


Nuclear Engineering Services Brochure. 


\ 4-page illustrate folde describing the 
ciea c v et « ce of Burns a 
Roe. Inc is | lable. It des es 

c ine n ‘ . 
k ! le r enera na 
eacts ta t re 
‘ tes i¢ es t iis 
i Ti t v oct g ng 
I ce «a ‘ é ‘ 
cations Se Burns and Roe, I 
60 W Bre Ne \ k | i 


Polytechnic Research. This |14-page book 


r I been hed by Comstock 


Wescott, Ine 179 Fifth St.. Cambridge 


Miass I he srrochure gives informatior 
“ he « ane he experien ot 
! cea es ical fj t 
} “et ackle b he comr 
Computer Bulletin Available Available 
from Bendix Computer Divisi 74 
Arbor Vitae St Los Angeles, Calif 
wstrated bulletin o the Bend fs 
general purpose digita compute Fe 
tured is a full description of the simpli 
hed programming of this ow-cost nm 
chine which places it among the easies 
ce mputers to use Engineers cam te taught 
coding techniques within 2 to 4 hours 
Specifications. accessory equipment ame 
applications are also describe: iT the 
bulletin. Copies will be mailed on request 


Self-Locking Socket Screws. Socket screws 
made selflocking b means of a nvion 
pellet inserted in the threaded section, are 
! 


described and illustrates 


bulletin. The bulletin and prices of the 
products it describes may be obtained by 
writing to The Cleveland Cap Screw Com 


pany, 4444 Lee Rd., Cleveland 28, Ohio 


“Any-Speed” Drive Bulletin. A  $2-page 
llustrated bulleti 106K on  Oilce 
Any-Speed” drives has been released by 
Ihe Ojulgear Company 1570F W Pierce 

St.. Milwaukee 4, Wis. The bulletin ex 

plains the advantages, operation and chat 

acteristics of the company’s Any-Speed 
drives and illustrates them with typical 
performance curves and block diagrams 


on different types of rotary applications 
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SOUTHWIRE now offers aluminum conductor with 


02; Lonductiv 
PLUS 


t 


@ Consistently higher tensile strength 


@ Consistently greater ductility 


@ Consistently smoother surface characteristics 


@ 90%. fewer redraw rod welds 


The plus values of Southwire aluminum conductor are 
made possible by our continuous casting technique and 
rolling facilities —- the most modern and only installation 
of its kind in the country! 

This superior product is the result of three years of 
development by our Research and Development Depart- 
ment, and the recent installation of entirely new melting 
furnaces — finest in the industry. 

Southwire has always produced aluminum conductor 


with an average conductivity exceeding 61° IACS. And 
we are happy to announce that 62° conductivity con- 
ductor is available on request, plus increases in tensile 
strength, ductility, smoothness and long redraw rod 
lengths, enabling us to eliminate welds — superior quali- 
ties equally important to the electric industry. 

When you specify Southwire 62° aluminum con- 
ductor, you not only get the finest products possible, but 
service on a par with it. 


Specify Southwire 62%, Conductivity Aluminum Conductor 
And Get Four Other Equally Important Characteristics. 


@ Bore and Weatherproof Copper and 


@ Neoprene, Polyethylene, and 


@ Copper and Aluminum Building Wire 
@ ACSR and All Aluminum Cable 
@ Galvanized Stee! Guy Strand 
and Static Wire 
@ Aluminized Stee! Guy Strand 
and Static Wire 


Aluminum Line Wire 


VWP* (Vinyl) Weatherproof Copper, 
Aluminum and Triplex 


@ U.R.C. (DBWP, TBWP) Copper 
@ CopperweidR Conductors 


@ ALSO FABRICATORS OF COPPER AND ALUMINUM FOR 
WIRE AND CABLE MANUFACTURERS 


@ Aluminum Alloy Wire 
@ Cable Accessories 


Carrollton, Georgia—TErrace 2-6311 
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Trade Literature 


Continued fre page 62A) 


Reliability ...in 
advanced weapons Aluminum Strip. Conductor" is the tk 


of the latest in a series of brochures pub 


systems requires Shee 


Reynolds Metals Company, 2500 S. TI 
St., Louisville, K 


Nuclear Magnetic Resonance Reprint 





engineers with =| 0" 
~ exceptional ee 
qualifications Sd 


Steering intelligence for tomorrow’s 


ae: . aia ; Miniat Ball Bearings Catalog. Th 
missiles . . . with a built-in immunity aempentnntanaga aera Rea, 


8 vers fa 





to enemy jamming and interception — sax didaiichises tai Seceeineas te tea 
that is the fantastic promise. Westing- ible from Miniature Precision Bearings 
house-Baltimore —pioneer in weapons a — ooge sro — od gor = : 
systems basic research —has developed aia: Halt Whe ot adinlabiain tat Geese 
advanced equipment to play an im- which range in size from 5/8 of a1 
portant role in our offensive and de- Sa deca a ek a 
fensive strategies for the future. yy. writing to the 

The Men on the Westinghouse Team Refractory Metals Journal. Published by 
are engineers with Exceptional Qualifi- Fansteel is a 4-page journal of informa 
cations. These men carry on the tradi- — poor Mens ye orcas ares 
tions of pioneering leadership that have Cecuucs’ Mente Sieaaicniiad tae 
made the name Westinghouse synony- tion, Metals & Fabrication Division, North 
mous with advanced developments in Chicago, Ill 


the electronics field. 


Single-Phase Power and Lighting Trans- 
formers. New improvements in the Hevi 


There is always room at Westinghouse- 


Duty line of single-phase power and light 


Baltimore for engineers of this caliber. ing transformers have been announced 
If you have these qualifications, we This line has 28 standard sizes of trans 
urge you to send a resume of your formers from 50 volt-amperes to 500 kva 


» . The transformers have dual primary and 
education and experience to: dual secondary windings, and can also be 


Dr. J. A. Medwin, Dept. 765, rah ack toe ania tae Benes Ss 


levels are low enough for indoor insta 
Westinghouse Electric Corporation, tions. These transformers are also designed 
Pp, O. Box 746, Baltimore $, Md. for optimum copper-to-core loss ratio. 


High-grade nonaging silicon steel assures 


low operating costs. For capacities. di 
e mensions, weights, and prices send for Bul 
estin ouse letin J00A to Hevi Duty Electric Com- 

ie <4 


— pany, 4210 Highland Ave., Milwaukee 1, 
t= BALTIMORE vt 


Se An Engineer's Company Co 
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INERTIAL GUIDANCE ENGINEER John V. Prikazsky 
tells why airborne computer development at IBM Owego, 
N. Y., offers him the creative engineering career he 
always wanted. 


ty to work on completely 
radar-navigationa!l systems. My work 
ab studies to the analytics involved 
from shooting the fh 


na 
e 
That's why ke it 


uch responsibility 


Other challenging assignments at IBM Owego 


Airborne analog and e Test equipment development 
digital computer systems ¢ Radar circuits and systems 


Units and systems e Transistor circuit design 


Qualifications 


B.S. or M.S. degree in electrical or mechanica 
ng, physics, or mathematics, and 


Proven ability to assume a high 
responsibility in your sphere of 
FOR DETAILS, just write. out 
nterests, to 
Mr. R. E. Rodgers, Dept. 550-R 
Mgr. of Technical Recruitment 
International Business Machines Corp. 


590 Madison Ave., New York 22, WN. Y. 


IBM, a recognized leader in the electronic computer 
field, offers a stable balance of military and commerc 


a 
work. You will find ground-floor opportunities for profes- 


sional achievement at IBM Owego. Liberal company 
benefits set standards for industry today, and salaries 


are commensurate with your c C ana exoerience 


IBM MILITARY 
a PRODUCTS 


SPECIAL 
SUPPLIES 


TimE EQUIPMENT 


Plants and laboratories: Endicott, Kingston, Owego. Poughkeepsie, 
Yorktown, N. Y.; Lexington, Ky.; Rochester, Minn.; San Jose, Calif. 








Standards on electrical machinery and apparatus chiefly devoted to 
E A DARD defining terms, conditions, and limits which characterize behavior, 
with special reference acceptance tests. 
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without cost. 


General Principles for Rating of Electric Apparatus for Short-Time Intermittent or Varying Duty (September 1941 

Guide for the Preparation of Test Procedures for the Thermal Evaluation of Electrical Insulating Materials (June 1957 

Guide for the Preparation of Test Procedures for the Thermal Evaluation of Insulation Systems for Electric Equipment 
June 1957 

Application Guide for Grounding of Instrument Transformer Secondary Circuits and Cases (March 1951) 

Test Procedure for Evaluation of the Thermal Stability of Enamelled Wire (October 1955 

Induction Motor Letter Symbols (January 1956 

Test Code for Metallic Rectifiers (March 1956 

Guide for Maintenance of Insulating Oil (November 1956) 

Test Procedure for Thermal Evaluation of Ventilated Dry-Type Power and Distribution Transformers (November 1956) 

Guide for Determination of Short-Circuit Characteristics of Direct-Current Machinery (July 1957) 

Guide for Operation and Maintenance of Turbine-Generators (July 1957) 

Device Numbers and Functions for Pipeline Pump Stations Under Automatic or Remote Control (Feb. 1958) (Proposed 
supplement to C37.2 

Test Code tor Power-Factor Testing of Mineral-Oil-Insulated Instrument Transformers (Apr. 1958) 

Graphical Symbols for Semiconductor Devices (Apr. 1958 

Recommended Practice for Toroidal Magnetic Tape Wound Cores (Apr. 1958 

Presenting Data on Magnetic Amplifier Core Materials (Apr. 1958 

Guide for Specification of Electronic Voltmeters (April 1955) 

Guide for Specification of Signal Sources (April 1955 

Guide for Specification of Cathode-Ray Instruments (April 1955) 

Test Code for Power Factor Testing of Power Transformers (January 1955) 

Test Code for Power Factor Testing of Distribution Transformers (October 1955) 

Test Procedure for Evaluation of Systems of Insulating Materials for Electric Machinery Employing Form-Wound Pre- 
Insulated Coils (October 1956 

Test Code for Direct-Current Carbon-Pile Voltage Regulators for Aircraft (April 1955) 

Test Code for Aircraft Equipment Electrical Insulation (July 1957 

Application Guides for: Ground-Fault Neutralizers; Grounding of Synchronous Generator Systems: and Neutral 

Grounding of Transmission Systems (October 1954) 
Guide for Evaluating the Effect of Solar Radiation on Outdoor Metal-Clad Switchgear (October 1955) 


American Institute of Electrical Engineers, 33 West 39th St.. New York 18 
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background in the field of electronics and elec 














[ ' trical engineering. Must be capable of supplying 
technical leadership in coordination of research 
E N G | N fF b 4 | N G S 0 C | £ T i E S projects involving electronic circuit theory, dig 
” ital and analog systems, solid-state devices, elec- 
& tro-mechanical systems, and related helds b) 
v Electronic Engineer 50-40, broad familiarity in 
PERSONNEL SERVICE INC the feld of electronics or electrical engineering 
7 e including considerable sales management and 
s (Agency) promotion work in the electronics or electrical 
engineering indust Salary open Location 
VANS New York Chicago Detroit San Francisco Midwest. W-6028 
= eV + 40th St Q4 Eact Randoloh S: Ww F — ae 5? Pact Se 
=e ™ aint — sich - - ELECTRIC POWER ENGINEER graduate 
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es, controls and t start-ups. 4 e¢ " , g! ne pou ectr SENIOR ELECTRICAL DESIGN ENGINEER 
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} 7 nt . t t ea graduate course 1 this tic ' ‘ lel . 
n in company 1 supe ‘ developmen - me am crs, Gelay lunes al btse 
rogram. Location desired: East, Midwest. E-97 ~— ; Instructors, $5000; Assistant Profess network Should have practical knowle 
20000 T caae ear. Available Septembe drafting practices ar ocedure ne h " 
ELECTRICAI ENGRG—TEACHING STAFE 158. Location upstate New York. W-5899 edge of productior practice nd equiy ‘ 
B.S.E.F M.S.E.F 9 Ss teaching nost! oe nethods engineering: production planning, et 
electrical circuits and machine Location . ELEC TRONIC ENGINEER 0-50, B.S.E.E., for Will be responsible for design of above 
ired: New England. E-98\ evelopment of systems. Systems and products. Salary, $10,000-$12,000 a v« plus 
ae equire Sala open Location Ohi company sponsored benefits. Company “«) pavs 
ELEC ENGR wit! electric iility compar V-002 noving and travel costs. Location, ne r é 
B.S.E.F $4; elec planning engr in power s New York State. W-60¢ 
tems. 2 vrs: power station superintendent ASSISTANT EDITOR, graduate electrical, wit! 
Vrs; power station elec maintenance engr, 2 yrs electri equipment experience, tor staf! writing SENIOR ENGINEER Flectrica or grad 
General Electric Company 1 vr Location de ind editing position covering electric power! uate electrical, with minimum of five ears ex 
sired: New York. E-981 helds. Salary, $6500-$8500 a vear. Location, New perience in development of commercial and 
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4 management level. Location open. E-982-875 mining uses. Work will consist of designing sub New Jersey. W-6066(a 
Chicago stations transmission — lines et 4 pplicants 
hould apply by letter stating education ex pe ENGINEERS. (a) Electronics Engineer, B.S.F.F 
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PLANT ENGR CHIEF ENGR, B.S M.S. in rience, age physical condition and salarv ex 24-30, with a minimum of two vears’ experience 
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and maintenance exper. Development and appli essential. Location, Pennsylvania. W-6023(a systems, pulse and digital work Experience pret 
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leader and executive. Ex-bomber pilot. Location ENGINEERS. (a) Senior Electronic Engineer core circuits. Salary, $8000-$10,000 a vear. (b 
desired: Midwest or New York area. E-983 5-45 with a broad, comprehensive research Junior Electronic Engineer, B.S.E.EF 21-25, with 
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ice box numbess to Box 


ENGINEERING SOCIETIES 


PERSONNEL SERVICE, INC 


8 West 40th S 


New York, N. Y 
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ambitious? 
OPPORTUNITIES WHICH 
LEAD TO MANAGEMENT 


As an independent leader 


in the field of high perme- 
ability magnetics, we are 
expanding our creative 
engineering leadership. 
These are “threshold to 
management ositions 
for which we need 
ELECTRICAL AND 
ELECTRONIC ENGINEERS 
Choose your own avenue 
of development or appli- 
cation work in instrumen- 
tation, magnetic circuitry 
and magnetic materials 
If vou can qualify for a 
lly bright future, send 


experience summary to 


Mr. Keith Krewson, Mgr. of Personnel 


F&F 
MAGNETICS inc. 


_ 5a 


BUTLER 2, PA. 


(near metropolitan Pittsburgh) 

















FEEDBACK 
CONTROL SYSTEMS 
CONFERENCE 


The second Feedback Control 
Systems Conference was held 
April 21-23, 1954 at Atlantic 
City, N. J. The papers, as. pre- 
pared by their respective au- 
thors are included in publica- 
tion $-63. The technical papers 
and scheduled demonstrations 
covered the following fields 
and subjects: 


Industrial regulators 

Tracer machine tools 

Process control 

Nucleonics 

Aircraft engines 

Flight path control 

Fire control 

Platform stabilization 

Flight simulators 

Computers 

Test equipment 

Magnetic Amplifiers 
Potentiometers 

Gears and dampers 

The preceding list indicates a 
wide range of applications of 


feedback control as well as the 
diversity of components. 


This 158-page publication, 
S-63, is available at the price 
of $3.50 to members and non- 
members from the Order De- 
partment 


AMERICAN INSTITUTE OF 
ELECTRICAL ENGINEERS 


33 West 39th Street 
New York 18, N. Y. 
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CREATIVE ABILITY 
DISTINGUISHES THE RCA ENGINEER 


Aware that engineering today's defense systems would require new and 
fresh approaches, RCA management has consistently placed a premium 
on creativity. Fertile minds have long been at work at RCA. Your indi- 
vidual thinking is welcomed. You, in turn, will be stimulated by RCA’s 
creative atmosphere. Fields of interest: 


ELECTRONIC & MECHANICAL DEVELOPMENT & DESIGN... PROJECT 
MANAGEMENT . . . SYSTEMS .. . AND ENGINEERING MANAGEMENT 


New and Significant RCA Openings . .. CAMDEN POSITIONS: Com- 
munications Systems, Infrared Detection and Optical Systems, Naviga- 
tional Equipment, Fire Control Systems, Digital Data Handling Systems, 
Advanced Development Studies. MOORESTOWN POSITIONS: Missile 
Guidance, Ballistic Missile Early Warning System (BMEWS), High 
Power Transmitters, Servomechanisms, Pulse Circuitry, 
Digital and Analog Computers. 








FOR INTERVIEW WITH ENGINEERING MANAGEMENT 


| 
Call collect or write, either | Or: Mr. C. B. Gordon, 
Mr. W. J. Henry, | RCA, Dept. B-19F 
RCA, Dept. B-19F Moorestown, N.J. Building 10-1, Camden 2, N.J. 


BElmont 5-5000 W Oodlawn 6-3300 


RADIO CORPORATION of AMERICA 


DEFENSE ELECTRONIC PRODUCTS 
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Trade Literature 


(Continued fror page 64A) 


Tape-Wound Core Performance Limits 
Now Published. Tape-wound cores and 
the field of high-permeability magnetics 
have come of age with the publishing of 


i 


guaranteed tape wound core performance 


data This standardization of core pe! 
formance within narrow limits by Mag 
netics, Inc., Box 230-T. Butler, Pa., puts 
cores on the same catalog basis as vacuum 
tubes, resistors ind other components 
with published characteristics. Perform 
ance data issued by the firm chuck 1 
its for maximum, minimum, and no 

B B, B H.. and gain. for 1-, 2-, 4 
6mil Orthono registered acle nark 
and sq ire Hy M St) tape Pre i 
ivailable f tanda core provide 
typical character ri ha range f 

the highest pont : 3 pe r 
k ve “it ‘ ip 

Potting and Casting Data. Four improved 
potting ind deep casting compounds 
which give excellent esults im a Variet 
of electrical uses are described in a 4-page 
echnic la n Ne l 

I e Pe g aml Deep Ca g (¢ 

I rece V ed. Cope t 
data sheet ma a ecure with < irge 
b rdadre ng Allied Che ical Dye 
Cory National Aniline Divisio Rec 
te Ss Ne Yo 6, N.Y 


Rubberized Abrasives Catalog. Rubberiz 


abrasives tor deburring sn v 
polishing applications are thoroughly co 
ered in the latest Cratex industrial cata 
log recently publ shed. The &-page catalog 
el wh Cratex tbberize abi n 
are, how thev are used and what they car 
do on a broad list of high precisior 
facturing Operations on tools, dies, molds 
instruments models and component 
parts. This industrial catalog is available 


free on request from Cratex Manufactur 
ing Co.. 1600 Rollins Rd Burlingame 
Calif 


High-Voltage Power Cables Bulletin. A 4 


page technical bulletin describing nee 
prene-sheathed high-voltage power cables 
for 3- to 15-kv service is now available 


Rome Cable's ozone-resisting insulations 
oil base Rozone and butvl base Re 


zone A)—are discussed in detail. For free 
copies write to: Publications Division 
Rome Cable Corporation, 332400 Ridge 


St Rome N.Y and ask for Bulletin 
RCD-701 


Printed Circuit Connector Bulletin. This 
illustrated bulletin” gives specifications 
outline dimensions, and general informa 
tion on the new Series 600-93 printed cu 
cuit connector. Featured here are exclusive 
bellows action contacts that accept printed 
circuit board thickness of 1/16 inch to 1 8 
inch with no distortion or stress. For a 
free copy of this Series 600-93 technical 
bulletin, write to Electronic Sales Divi 
sion DeJur Amsco Corporation 5-01 
Northern Blvd., Long Island Citv 1, N.Y 
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THE CLARK 


Clark has engineered and built control 
systems for all sizes and types of DC cranes, 
covering all five NEMA I.C1-42.01 Serv- 
ice Classifications. The hot ladle crane 
illustrated is an example of Group V, Steel 
Mill and Heavy Industrial. 
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CLARK DC 


CRANE 


CONTROL 


dg TROLLEY SERVICE 














FOR HOIST, BRIDGE an 


HIO 
NTROLLER co., CLEVELAND 10, O 
co 














Interested in DC Cranes? 


This 20 page book outlines the basic principles of DC crane control. and 
provides the essential technical information you should have to select the 
controls best suited to your particular DC crane requirements. Profusely 
illustrated with photographs, charts and diagrams, the book explains in detail 
the circuits and components required for safe, dependable crane operation. 
As a major supplier of DC control of all types for over 30 years, The Clark 
Controller Company has pioneered and developed many of the advancements 
in modern DC crane control. This book provides an authoritative report 
of these developments. 


Write today for your copy of this informative book. Ask for Bulletin 9100. 


f} 


DD 
% 


jhe CLARK (G) CONTROLLER Company 


Everything Under Control inal! 1146 East 152nd Street ° . Cleveland 10, Ohio 


IN CANADA: CANADIAN CONTROLLERS LIMITED . MAIN OFFICES AND PLANT, TORONTO 
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How does this 
square with your 
own experience? 


(A CHECKLIST FOR EE READERS) 


Advertising in EE is designed, primarily, to direct you 
to sources of supply: apparatus, materials, 
components, equipment. 


But there are additional benefits to be gained directly 
from information which companies include in 

their technical advertising. 

For example: in replying to a recent survey by a leading 
marketing magazine*—22 of the nation’s top 

engineers cited some 26 areas in which information 

they read in advertising was of specific service. 

Their list is in the column at the right. Check it yourself — 
and see if it doesn’t square with your own experience! 


*Tide magazine 














CHECK AND COMPARE ... 


(with your own experience) 


these benefits leading engineers said 


cr 


they obtained from advertising: 


[) reduced maintenance costs 


] improved quality 
[} cost reduction 
] simplified manufacture 


increased capacity 


C}) improved materials 
}) improved appearance 


simplified processes 


] improvements in design cornponents 
] higher speeds and feeds 
] aided research 


reduced spoilage 


] cut construction costs 


improved finishes 


CC) improved automatic features 
[} better control 


eliminated shut downs 


] reduced assembly steps 
[] improved safety 


power economy 


[] economy in first cost 

(] improved plastics 

[} lower cost per hour of use 
] improved employe morale 


utilized smaller space 
obtained personnel 











It will pay you to read advertising regularly in ELECTRICAL ENGINEERING 


... the electrical engineers own magazine 
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... the Westinghouse 


Everybody appreciates a motor which runs quiet 
especially when it comes to motors for air conditioning 
systems. 

That’s why more and more people find the Westinghouse 
Life-Line® ‘‘A’”’ the ideal choice for air conditioning 
units in industrial and commercial establishments . . 
places where quietness counts. The Life-Line “A” is 
sound-engineered; it is the most quiet standard motor 
available today. Precision manufacturing, dynamically 
balanced rotor, well-balanced, low-velocity ventilating 
system and minimized vibration make the Life-Line “A” 
the motor with the built-in hush. 
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Le-Li “AL motor 


Maintenance is a thing of the past, too. Prelubricated 
bearings which keep grease in, dirt out, Bondar® and 
Bondite insulation and close-tolerance machining offer 
the nearest thing to a service-free motor. 

For complete information, contact your nearby 
Westinghouse representative. Or, write Westinghouse 
Electric Corporation, P. O. Box 868, 3 Gateway Center, 
Pittsburgh 30, Pa. 


J-22126 


you can Bt SURE... 18 11's Westinghouse 
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More Power to the Load 


Hughes medium power, silicon rectifiers 


Average Rectified 
ecihed Case Te 
max 


Average Rectified Current 
specified Ambient Temperature Average inverse 
mA max Degrees C Current (mA, max.)* 


10% 


literature a - engineers 


please write 5 D > niconductor Div 
nternationa enor . ngeles nia 


Creating a new world with ELECTRONIC 


SEMICONDUCTORS 
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SALES ENGINEERS WANTED ELECTRICAL — siiihlii ta Ec 
for Chicago and Houston. Prefer men with Electrical 7 N G | N E F - AC MOTOR DESIGNER 


Mechanical or Chemical Engineering degrees. Successful E.E. degree. Experience necessary 

applicants will receive three months’ intensive training at Pe eee in AC induction motor design 

ing solary requirements to acutedge of emtetets end C- 
rication methods desirable. 

HB MR. JOHN E. BAKER Specific responsibilities will be 

in the development and design of 

motors used primarily in pumping 


VW estinghouse application 

Must keep informed as to the 
ATOMIC EQUIPMENT DEPT. latest developments & materials 
CHESWICK, PENNSYLVANIA and desigs techniques 
Relocation expenses paid to qual- 
ified applicant. Many liberal em- 
ploye benefits 


factory in Waterbury, Connecticut before assignment to 
district office. Prefer men between 25 and 30 who can 


start as trainees. Previous sales and instrument experience 





desirable but not mandatory. Those interested in Chicag: 
opening address reply to S$. E. Gewin, District Manager 
THE BRISTOL COMPANY, 351 E. Ohio Street, Chicag 
11, Illinois. Those interested in Houston opening address 


reply to E. A. Merwin, District Manager, THE BRISTOI 
COMPANY, 3617 W. Alabama, Houston 6, Texas 


First in Atomie Power 
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Conference = - Midwest Manufacturer Wants 
Magnetic Amplifiers ELECTRICAL ENGINEER 
(August 1957) Experienced in Sales and Administration. Some travel- 


Publication T-98 is sponsored jointly by the American In- ing involved contacting Field Representatives and Elec- 
stitute of Electrical Engineers. Committee on Magnetic Am- tric Utilities. Good salary and extra benefits. The 
plifiers. and by the Institute of Radio Engineers, Professional Company is located in a city of less than 100.000 with 
Group on Industrial Electronics. The Special technical con- cultural and recreational advantages. Fine working con- 
ference on magnetic amplifiers was held in Pittsburgh, Pa.. ditions and opportunity for advancement. 

September 4-6, 1957. The 264-page proceedings consist of Please give all information regarding education, ex- 
18 informative papers. Price $4.00. Send orders to: perience and minimum starting salary. 


Order Department Box 624 
American Institute of Electrical Engineers Electrical Engineering 

33 West 39th Street 33 W. 39th Street 

New York 18, N. Y. iaitlnaacactaarciaii 


























CLASSIFIED ADVERTISING 


For help ond sitvctions wanted, $2.00 per line, min- 

mum 5 lines, moximum 30 lines. Sele ond purchase (.ENERAI ADVANCED ELF¢ 
of used mochinery, etc., $2.50 per line, not avail- TRONICS ¢ me l 

able to dealers. Address orders to: Classified Section 7 

ELECTRICAL ENGINEERING. 6th Floor, 33 West 39th 

Street, New York 18. N.Y 


el 





When onswering on odvertisement, send oil replies 
to box number specified, c o ELECTRICAL ENGINEER 
ING, 6th Floor, 33 West 39th Street, New York 18 
N.Y unless other oddress is given 





Positions Open : eS SOG TR. Say tatin Positions Wanted 


PROFESSOR OF ELECTRICAI nould ¢ scress Paul | an, Ger SWITCHGEAR ENGINEER, H 
IN¢ teact lo t ‘ t nel . . az , . a . Breake Desigt Ss? rr-« cult 
_— aes “4 . Arc Control Design: M 


Substations 


ASSISTANT MR ASSOCIATE PROFESSOR 


= nee ' ENGINEER, Ph.D 
ELECTRICAL ENGINEER trical Es cal Engincering at state supported college s in Eu 
ve . ted t ellet 


or industrial plant per ot 1 : mat : < ositions in U. §. or Canada 

Exceilent i ' ' qualificat P 

. FRENCH ME & ELECTRICAL ENGINEER 
. eX-manager s all contractor excellent ¢ 
exa of ts al naustri ngs eine . . wor 7 nizatior enginet g 


c. Texas 


RADUATE ASSISTANTSHIPS 
4 univers n the Southeast f 


FLECTRICAL ENGINEER ~— Excellent 


eT re I cpa 


Wisconsin I 


1 Es . , necessar 
free. Box fuse 


t ll < i ting of relay I TRANSACTIONS w 

LEC TRICAL ENGINEER amd sv wear contre rab a imes a s also othe en c 

Participate in G late d m al ransmiss Svs itiot and technical Journals E. E. ASHLEY. 27 East 
t. New ¥ k I New York 


st « f 


PROFESSOR OF F 
ING, Pris nil > 
Researct 
eed i Sheesh ENGINEERS, SCIENTISTS’ AND TECHNI 
17 : ELECTRICAL ENGINEER — Immedi:z CIANS RESUMES our specialty. Write for 
; quirement tor ‘ ec! con Tm 1 to W c \ u int V t! 2 Di 
ASSISTANT OR ASSOCIATE PROFESSOR OF ~ le nd f - 
FLECTRICAL ENGINEERING, to. teact 


der-gradua courses in com 


" and Fac 
Location st. Box ¢ 


VES 
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METAL-CLAD SWITCHGEAR 





Now available are I-T-E Walk-In Shelters for 
housing metal-clad switchgear in outdoor loca- 
tions. These are being produced to meet a grow- 
ing demand, and already two installations of tl 
I-T-E development are in progress. They render 
the big service of permitting personnel to main- 
tain switchgear in defiance of weather. These 
I-T-E Walk-In Shelters feature all 


advantages: 


he follawir 
the following 
S 


* Completely gasketed doors, side sheets and 
frames. Doors are sealed with cellular neo- 
prene sponge; side sheets and frames are 
sealed with wool felt, impregnated with 
chromite. 


e All parts are treated for rust resistance, 
painted and baked prior to assembly. This 
protects the metal against rust and corrosion. 
Further, the bottom of the entire unit is 
undercoated. 








to Protect Service Personnel Against Weather 


The shelter is completely self-sustaining. It is Space is provided for storing grounding de- 
equipped with ventilating louvers, lights, vices or spore circuit breakers. 


heating units and convenience outlets. Nonskid flooring insures safe footing for 
operating personnel. 

The entire structure is strong enough to be 

pier mounted, if desired, with resulting in- 

creased savings. 


Standard shelters are available for any size 
switchgear assembly. 


Hinged rear doors afford easy access to rear For complete information about I-T-E Walk-In 
of switchgear. Shelters for switchgear, contact your nearest 
I-T-E sales office or write Switchgear Division, 
Transformer connections can be made through I-T-E Circuit Breaker Company, 19th & Hamilton 
weatherproofed throats, roof bushings, or Sts., Philadelphia 30, Pa. In Canada: Eastern 
underground cable, as required. Power Devices Ltd., Port Credit, Ont. 


I-T-E CIRCUIT BREAKER COMPANY 
PHILADELPHIA, PENNSYLVANIA 
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ELECTRONIC ENGINEERS at TI are beating the semicon 

barrier with devices that will yperate at 200 de grees centigr ide and 

higher — twice the boiling point of water! Working close ly with 

other scientists on the TI team, they continually explore new fields 

in electronics. Under the hot glare of infrared light which simulates 
1i+ 


extreme operating conditions, the engineer shown above is testing 


the newest TI silicon power transistor operati onjunction 


with the totally new Sensistor temperature-sensing silicon resistor 


On this frontier, there is plenty of room for electronic engineers, 
physi il chemists, solid state physic ists, ind others to build Amer- 
ica’s electronic future. If you are interested in joining other leading 
engineers and scientists at the industry's most modern research, 
development and production facilities — write or call for more 
information on 28-year-old Texas Instruments, recognized leader of 
the semiconductor industry. You will discover up-to-date supple- 
mental benefits — profit sharing, insurance, retirement progr 
and company-sponsored educational assistance 


Semiconductors and Other Components — Transistors, diodes, rectifiers, 


] 
capacitors, resistor I it appucations, test equipment, 


t 
mechanization. W 





Electronic and Electromechanical Apparatus — Radar, sonar, infrared, optics, 


navigation, magnetics telemetering, communications computers, 


transformers. Write R. E. Houston 


Research and Manufacturing — PhD level for research, development and 


ap 


plications: solid state device t nology, ferromagnetics, infra 
} 


| 
ed, microwave, magnetics, digital computers, radar, sonar, tele 


Y 
i 





} 
ni 


metering, etc. Engineers for production, planning, purchasi cost 
SOLID STATE PHYSICISTS oy ; — ’ 


analysis, etc. Write A. E. Prescott 


TEXAS INSTRUMENTS 
INCORPORATED 





leading reactor builder offers 
LONG RANGE 
CAREERS 


in worldwide nuclear projects 





EXPERIENCED NUCLEAR ENGINEERS 


ANALYTICAL 


Degree essential. Ex; 

Preliminary analysis: 

all powe é t ste 

Shielding pal 

mobiie plants 

Systems analysis: Engine 

Control analysis: React 

Core analysis Ir 
‘ eve 

Sian analysis St 

e! a act S 

Heat prcieer tl anaierals 
t fi | A 


Operations: | 
DEVELOPNIENTAL 


Re es related ex 

Fuel elements: Met 
Instrumentation and control 
analysis 

Nucles “ar fuel reproce ssing I 


tai Studies and ex 


DESIOIN 


Senior openings. Degree required. Nu 
Control mechanisms: ( 

Reactor core components: M 

Machine design: Heavy me 

Electrical: Reacto nd W 
Process systems be equipme ut: P 
Facilities: Mechanical systems 
Process insteannentedion React 


Other opportunities in: 





SRE Fuel be ype ap. Cask. i 
the Organ 


y nee 


AT. ATOMICS INTERNATIONAL 


PIONEERS IN THE CREATIVE USE OF THE ATOM oan - INTERATOM (with DEMAG, 


las 
filiated with ASE A ”- Pend 
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the right combination for industrial power needs! 


Only 
General Cable 


manufactures 
both... 


TYPE Mi.i. 
CABLE 


for distribution, control and 
‘ ‘ t the S$ R Paper 
lighting circuits Company, intinanelie, Yea. phon 


INTERLOCKING 
ARMORED CABLE 


for primary power feeder circuits 





Easy to install in all locations, both Safety MI Cable and ance. In addition, Safety MI Cable has unequalled physical 
Interlocking Armored Cable require no mechanical protec- and electrical properties: it is completely resistant to moisture, 
tion, thus lowering costs of installation and minimizing space aging, nearly all chemicals, and operates at continuous high 
requirements. These constructions are easy to train around temperatures. For truly modern wiring in your plant, specify 
equipment or structural members, assuring the absolute mini- Safety MI Cable and Interlocking Armored Cable. And re- 
mum of interference, and present a neat, functional appear- member; only General Cable makes them both. 


GENERAL CABLE CORPORATION 420 Lexington Avenue, New York 17, N.Y. 
Offices and Distributing Centers Coast-to-Coast 


Ce 


for quality and service... specify GENERAL i CABLE 
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The GENERAL idea on Engineering Careers 


General Telephone e? 


ginec 


re us “ oscilloscope to check high-speed errcuttry. 


nga“535 


We're applying high-frequency pulse techniques 
to telephones of the future 


N DESIGNING tomorrow's telephone systems, General 
Telephone Laboratories is applying electronics to 
provide new standards of service. 
Time Division Multiplex is one of the methods we’re 
investigating. Our engineering teams are using high- 
frequency pulse techniques to make every micro- 
second count. 
As appiied in telephony, multiplexing works like this: 
The speech paths of a person talking on the phone are 
first reduced to pulses. A single word then consists of 
millions of pulses. These pulses are released to the 
line at regular intervals by the opening and closing of 
a gate switch. Pulses are stored for microsecond inter- 
vals between releases. 
By synchronizing the pulses of many voices, a large 
number of conversations can take place simultaneously 
on the same wire. In a multiplex telephone exchange, 


for instance, a speech wave is “sampled” as many as 
50,000 times per second. 

This is just one of the many phases of our work at 
General Telephone Laboratories, in providing R & D 
support for Automatic Electric and other affiliated 
manufacturing units of General Telephone. 


You are invited—If you are interested in any of these fields 
—Logical Circuit and System Design, Magnetic and other 
Memory Devices, High-Frequency Pulse Techniques, Semi- 
conductor Research or Electrical and Electromechanical 
Engineering — there’s a fine career opening for you at 
General Teléphone Laboratories. Why not check into the 
opportunities our expanding organization offers? For spe- 
cific information, write in confidence to Mr. Robert Wopat, 
President, General Telephone Laboratories, Northlake, 
Illinois. 


GENERAL TELEPHONE LABORATORIES ‘&) 
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Completely Revised, October 1956 Issue 
Electric Power Distribution 


for Industrial Plants 
(RED BOOK) 


No. 952 


The purpose of this publication is to bring to the attention of engineers, owners, and plant man- 
agement the important features of well-designed electric distribution systems that result in satis- 
factory performance of utilization equipment and efficient operation of the plant; it covers the 
features of the electric distribution systems which are applicable to most types and sizes of indus- 
trial plants. It sets forth the elements of the distribution system both as to what to do to accomplish 
desired results and the reasons for them. It does not explain in detail how to accomplish the final 
results. 

Basic information is included to determine the approximate load requirements of industrial plants, 
the type of distribution system, the distribution voltages, and voltage regulation, as well as informa- 
tion to assist the engineer in the selection of transformers, circuit breakers, relays, meters, fuses, 
cables, bus, and miscellaneous equipment needed in the design of an adequate electric distribution 
system for present and future load conditions. Operating and maintenance problems are dealt with 
only in so far as they affect system and equipment selection. Basic information is included to deter- 
mine load requirements, type of system, and voltages. Data are included to assist selecting trans- 
formers, circuit breakers, relays, meters, fuses, conductor, and miscellaneous equipment for present 
and future loads. 

$3.50 per copy (50 per cent discount to AIEE members); 172 pages 





Companion Publication (Also October 1956 


Grounding of 


Industrial Power Systems 
No. 953 


This publication covers the problems of system grounding, connecting the frames and enclosures 
of electric apparatus to a ground system, the problems of static, the methods of protecting struc- 
tures against the effects of lightning, and the problems of obtaining a low resistance connection to 
the earth. 

The popular name “Green Book” now applies to this new publication rather than to Interior Wir- 
ing Design for Commercial Buildings as before. The latter publication is out of print pending revi- 
sion and when the new edition is available it will be known as the “Gray Book.” 

$1.20 per copy (50 per cent discount to AIEE members); 40 pages 


AMERICAN INSTITUTE OF 
ELECTRICAL ENGINEERS 
33 WEST 39TH STREET 
NEW YORK 18, N. Y. 











[] 953 Grounding of Industrial Power Systems 


Type or print on return mailing label —» 
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ENGINEERS 


General Electric 
Announces Opportunities 
in Area of 
BALLISTIC MISSILE 
DEFENSE ENVIRONMENTS 


Wide Diversity of Positions Inclute D & D on Long-Range Surveillance Radar 


sul 


Current programs involve more dvanced systems 


—among them Ballistic Missile Early Warning Sur eillance and 
other super radar systems to detect ICBMs as they rise ove the 


] 


; 


horizon at distances up to several thousands of 7 és 


] 
Cal 
ana creative 1 mn o1 the 


Defense En\ 


moeineer ti 
€ et 
tipi iil I . 


Sin ic 


I> | 


rperiencée tn: 
Antenna Design & Development 

SYSTEMS 

DEVELOPMENT Antenna & RF Components Development 

Rader Systems UHF & M/Weoave Receiver Development 

Development Video Display Development 





Systems Analysis Data Reduction Equipment Design 
Data Analysis & Development 
Electronic Transistor Applications 


Countermeasures . 
Systems Structural Design 


Computer Programmers Computer Applications 





nvited to visit the Missile Detection Systems Section 

andt unu l opportunities offered for professional growth 

xcellent living conditions in-and-around Syracuse, New York. Please 
fidence to: Mr. James P. Kinsella, Div. 25 MR 


MISSILE DETECTION SYSTEMS SECTION 
HEAVY MILITARY ELECTRONIC EQUIPMENT DEPT. 


GENERAL @@ ELECTRIC 


Court Street, Syracuse, New York 
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TRAINING A BIRD 





LO NEST IN Te SAIN LL 


They try to “make life aifficult’ 


Collapsing the time between missile development and its effe Se advanced is the test equipment being 
t tactical use is a project assigned to the Hugt ucson Eng engineers in the E] Segundo Manufacturin 


nt is Often as CompieX as the advanced 





ngineers in the following area Creating a new world with ELECTRONICS 


Circuit Design Computer Engineering 
Reliability Crystal Filters 
Communications Microwaves 
Environmental Field Engineering 
Vacuum Tubes Aerodynamics 


Write, briefly outlining your experience, to Mr. Phil N. Scheid, HUGHES AIRCRAFT COMPANY 
Hughes General Offices, Bldg 6-D, Culver City, California. Culver City, El Segundo, 
Fullerton and Los Angeles, California 


Tucson, Arizona 
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| HAD THE BOSS UP A POLE... 


. but | took him up 


‘He knew all about the operating advantages of polyethylene coated wire 
and showed him why ! liked it and why it’s saving the company even more money than he figured.” 


rad } 
veered 


chalked 
B it some of 
ethylene coatings don’ im up in oy ing atisti wer cabl 

they come from the men whose job it is to install and Tree wi! ri! ommunica 
maintain the lines } insulation and 

pr 

metal sheaths 
Polyethylene Is Easier to Install TV Lead Wire 


It’s free stri 


When you order polyethylene covered wire and cable 


you 


Osk your suppirer about the superior weather and stress 


crack resistance of polyethylene made with PETROTHENE® 


Polyethylene Covered Line Wire Saves Outages polyethylene resins. PETROTHENE quality costs no more 
Polyethylene forms a complete and permanent cover 
over line wire. That means fewer outages from con 
with trees, wind-blown swinging wires and forei 
rs 


objects. Smaller diameter polyethylene coatings offe1 , 
. USTRIAL CHEMICALS CO. 


» ground. Lighter weight car 
Division of Notional Distillers and Chemica! Corp. 


99 Park Ave., New York 16, N. Y. 
Branches in principal cities 


less wind resistance above 
be an advantage, too, in ice storms 
In field servicing ... in over-all performance and 


Makers of PETROTHENE Polyethylene Resins 
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For Control Engineers Who Are Wearing Out Before Their Time 





WHEN A SIGNAL ALMOST ISN’T... 


We feel like passing out cigars because our development engi- 
neers have given birth to a new addition to the CONTROL 


standard line of 


I 

It’s a pre-amplifier that will work from a 200-microwatt signal, 
with a 3-cycle response. Hitch it toa CONTROL proportioning 
reactor and in one step you have wide range control of a 2-KVA 
load. That means if you have to work from the minute output 
of a small! tach-generator, thickness gauge, electronic 
process control instrumentation, you should write us. We’ 
CONTROL pre-amplifier specifications ready for you. 





THE HECK 
WITH MAINTENANCE! 


There are no moving parts in a CONTROL 


proportioning reactor. There are no filaments 
to burn o J ¢ no adjustments to mak¢ 
\ can b hrough the tropo 
S €) ) n i CcCOrTOSsI\N no 
mie ia I - ike no difttei 
en If ul col ) qu I nat 
h » be pa r h maintenance, you'r¢ 
for us. Servicing Parts replacement? No more 
frie! ) W better than hormones 
tol he poop put P| ) engineer, iW i 4 
7 


Reliability begins with 


proportioning reactors that never wear out 


relay or 
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LOC 


DESIGN CONTROL CIRCUITS 
WITH BUILDING BLOCKS... 


When we took “never wea! — 
out” magnetic devices into the 
industrial control field, we 

made the grand plunge—de- 
signed standard lines which a 
systems engineer could design r . 
into his equipment right from _~ 

the CONTROL catalog. That 

put an end to the high price of ; Ss 
the unusual advantages of sat 


urable reactors. Instead of cus 





tom designing, we mass pro 
duce—and vour costs com¢ C 
tumbling down. JJ ~ 
the building } ks to desig 

you nt ircuits? We | 
informatio? n CONTROL’S 
standard proport ning eac- 
tors—theory, harac 
tics, typi s. Itawa 

yur lett 


CONTROL. 


SION OF MAGNETICS NC 


DEPT. | BUTLER, PENNSYLVANIA 
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ned for rded or 3-terminal 
measureme 


Ruggedized nuil indicator. 
Built-in 400-cycle oscillator 


Dissipation-factor diai 


= Designation: Test Set, 
pacitance Bridge, TTU-24/E. 
Precision, Three-Terminal, De 


MULTIPLY 
TOTAL C 
BY 


Cx=Ca 
Dat wR (CeCe) 
, Cat Cu=Constent 














R 


NEW YORK AREA ‘ wh ‘ CHICAGO 
PHILADELPHIA 4A x WASHINGTON, D C 
SAN FRANCISCO wr ft LOS ANGELES 38 
in CANADA, TORONTO 4 


UNIQUE FEATURES: 


Tube Complement 


WE SELL OIRECT 








Waveform-Oscilloscope Pattern Showing Signal j 
Output and Uniform Sensitivity of the RCA-7038 













| RCA-7038 Vidicon Without Side 
Tip (tube shown actual size) 
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FOR NEW TV-CAMERA DESIGNS 
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